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p'Several  significant  events  of  the  past  decode  have  demonstrated  the  Importance 
of  tactical  integrated  air  defense.  These  events  include  the  air  war  over 
North  Vietnam!  the  1973  Kiddle  Cast  War,  and  the  changes  in  Soviet  offensive 
tactical  air  doctrine  and  capability.  These  three  major  events  are  examined 
and  form  the  basis  for  a comprehensive  assessment  of  the  present  United  States 
tactical  Integrated  air  defense  system  (I AOS). 

The  1A0S  assessment  includes  a study  of  IADS  doctrine,  organization,  methods  of 
control  and  integration,  command  and  control  equipment,  weapons,  and  current 
joint  training.  The  study  concludes  that  the  United  States  is  inadequately 
prepared  to  conduct  a tactical  Integrated  air  defense  battle.  Major  defi- 
ciencies in  all  areas  of  the  integration  process  are  discussed.?-' 

Based  on  the  foreseen  importance  of  tactical  integrated  air  defense  in  future 
wars  and  on  the  deficiencies  in  the  present  United  States  IADS,  numerous 
recommendations  are  offered  for  Improving  IADS  capabilities.  The  recommen- 
dations stress  the  need  for  increased  Air  Force/Army  emphasis  on  tactical 
Integrated  air  defense  development  in  doctrine,  equipment,  weapons,  tactics, 
and  training. 
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ABSTRACT 


TACTICAL  INTEGRATED  AIR  DEFENSE  SYSTEM,  by  Major  Michael  C.  Press,  USAF, 


Several  significant  events  of  the  past  decade  have  demonstrated  the 
importance  of  tactical  integrated  air  defense.  These  events  Include  the 
air  war  over  North  Vietnam,  the  1973  Middle  East  War,  and  the  changes  in 
Soviet  offensive  tactical  air  doctrine  and  capability.  These  three 
major  events  are  examined  and  form  the  basis  for  a comprehensive  assess- 
ment of  the  present  United  States  tactical  Integrated  air  defense 
system  (IADS ). 

The  IADS  assessment  includes  a study  of  IADS  doctrine,  organization, 
methods  of  control  and  integration,  command  and  contro1  equipment, 
weapons,  and  current  joint  training.  The  study  cor, eludes  that  the 
United  States  is  inadequately  prepared  to  conduct  a tactical  Integrated 
air  defense  battle.  Major  deficiencies  in  all  areas  of  the  Integration 
process  are  discussed. 

Based  on  the  foreseen  importance  of  tactical  Integrated  air  defense  In 
future  wars  and  on  the  deficiencies  in  the  present  United  States  IADS, 
numerous  reconriendatlons  are  offered  for  Improving  IADS  capabilities. 

The  recommendations  stress  the  need  for  Increased  Air  Force/Ariqy  empha- 
sis on  tactical  integrated  air  defense  development  In  doctrine,  equip- 
ment, weapons,  tactics,  and  training. 
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CHAPTER  I 

INTRODUCTION 


. . . Both  air  force  and  air  defense  force  [Egyptian]  commanders 
confirmed  that,  while  it  was  an  operational  goal  to  use  the  MiG-21 
as  the  first  force  to  engage  enemy  aircraft  at  maximum  range,  It 
also  was  tactical  doctrine  for  the  Interceptors  to  fight  within  the 
missile  belt  and  continue  harrying  attacking  forces  all  the  way  to 
their  targets.  They  agreed  that  losses  from  friendly  missiles  were 
so  relatively  small  that  the  tactics  of  using  both  interceptors  and 
missiles  in  the  same  airspace  was  operationally  sound  and  militarily 
effective  against  the  offensive  formations. 

The  preceding  account  of  Egyptian  air  defense  operations  over 
the  Suez  Canal  missile  belt  In  the  1973  Yom  Klppur  War  raises  signifi- 
cant questions  about  the  United  States  air  defense  system.  Do  the  Air 
Force  and  the  Army  have  the  capability  to  operate  F-15s  and  I-Hawks  In 
the  same  airspace?  What  is  the  United  States  air  defense  doctrine 
vis-S-vis  interceptor  and  friendly  missile  integration?  Given  the 
United  states  air  defense  capabilities,  are  tactics  that  use  both  Inter- 
ceptors and  missiles  In  the  same  airspace  operationally  sound  and  would 
they  be  effective  against  the  threat?  What  are  the  command  and  control 
requirements  necessary  to  operate  In  a totally  Integrated  environment? 
These  questions  and  others  are  answered  In  this  study. 


Robert  Hotz,  "Offense,  Defense  Tested  In  1973  War,"  In  Both 
Sides  of  the  Suez:  Alrpower  In  the  Ml  deist . id.  Editors  of  Aviet^on 
Week  & Space  technology  [New  ToriT"  rtc'Briw^Ill , 1975],  p.  46, 
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t Objectives  of  the  Study 

\ |r  The  purpose  of  this  study  is  to  investigate  the  present  United 

i f States  integrated  air  defense  (IAO)  doctrine,  tactics,  and  training. 

integrated  air  defense  is  defined  as  the  combined  efforts  of  the  Air 
force  defensive  counterair  resources  with  the  support  of  Army  air 
defense  artillery.  The  principal  objective  is  to  focus  on  the  defensive 
counterair  battle  and  to  analyze  the  integration  of  Interceptor  and 
ground  defense  systems.  Given  the  capabilities  of  the  present  air 
defense  system,  a determination  is  made  on  the  viability  of  integrating 
air  defense  resources.  Finally,  changes  to  IAD  doctrine,  tactics,  and 
training  are  recomnended  on  the  basis  of  the  conclusions  regarding 
requirements,  capabilities,  and  viability  of  integration. 


i . 


Limitations 

The  Air  Force  counterair  role  ranges  from  active  offensive 
missions  against  enemy  airfields  to  passive  defensive  measures  such  as 
reinforced  hangars.  This  study  Is  limited  to  the  active  defensive 
counterair  mission  in  an  area  of  operations.  Although  specific  opera- 
tional areas  are  not  addressed,  overseas  land  tactical  operations  are 
the  principal  concern  as  opposed  to  strategic  air  defense  In  the 
Continental  United  States. 

To  further  limit  the  scope  of  this  thesis,  analysis  of  the 
Army's  contribution  to  air  defense  was  narrowed  to  the  integration 
problem.  Army  air  defense  doctrine  Hits  four  basic  weapons  employment 
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principles:  mass,  mix,  mobility,  and  integration.  The  integration 
anployment  principle  is  twofold:  first,  integration  of  air  defense 
resources  into  the  ground  commander's  battle  plan  and,  second.  Integra- 
tion of  the  resources  into  the  battle  for  air  superiority.  This  study 
focuses  on  the  second  integration  employment  principle  to  determine  how 
the  Army  perceives  the  concept  of  integrating  air/lanti  defensive 
resources  in  a major  conflict. 


Methodology 

United  States  air  defense  forces  have  not  been  seriously  chal- 
lenged since  World  War  II.  Air  superiority  over  United  States  ground 
forces  was  uncontested  in  Korea  and  Vietnam.  For  this  reason,  United 
States  IAD  doctrine,  capabilities,  and  training  have  not  received  the 
scrutiny  of  extensive  investigation  and  examination.  Combined  Air 
Force/Army  training  exercises  continually  stress  offensive  counterair, 
interdiction,  and  close  air  support  missions.  Because  of  this  reduced 
historical  and  operational  first-hand  experience  in  IAD,  United  States 
military  decisionmakers  must  depend  on  the  IAD  experiences  of  other 
countries. 

In  recent  wars,  North  Vietnam,  Egypt,  and  Syria  proved  to  be 
experts  In  modern  air  defense  employment.  Because  of  the  massive  air 
threats  they  faced,  their  air  defense  systems  were  highly  sophisticated 
and  Integrated.  The  discussion  In  Chapter  II  summarises  the  effective- 
ness of  their  Integration  experiences. 


enemy’s  air  order  of  battle  does  not  satisfy  this  requirement.  Other  j 

« - 

factors  such  as  the  enemy's  aircraft  capabilities,  doctrine,  tactics, 

and  training  must  be  analyzed  to  determine  joint  Air  Force/Army  require- 
ments. Therefore,  to  serve  as  a baseline  for  evaluating  the  present  IAD 
capabilities  of  the  United  States,  Chapter  III  contains  an  analysis  of 
the  present  Soviet  tactical  air  threat. 

Given  the  historical  background  and  operational  requirements  for 

I 1 

! IAD,  an  evaluation  of  the  present  United  States  integrated  air  defense 

| '■ 

| system  (IAUS)  is  presented  In  Chapters  IV  and  V.  In  Chapter  IV,  the 

f 

evaluation  includes  Air  Force/Army  IADS  doctrine,  organization,  and 

| 

j methods  of  control  and  Integration.  Chapter  V contains  a review  of  IADS 

weapons  and  recent  IADS  training  in  combined  Air  Force/Army  exercises. 

This  review  illustrates  the  lack  of  practical  understanding  of  the  air 
defense  integration  problem, 

The  summary,  conclusions,  and  recommendations  are  presented  In 
Chapter  VI.  This  thesis  should  provide  decisionmakers  with  additional 


insight  into  the  air  defense  integration  problem. 


CHAPTER  II 


I AOS  IN  COMBAT 


. . . The  American  pilots  have  made  a fool  of  cur  air  force 
right  from  the  beginning.  They  think  we  have  only  a few  outdated 
jets  and  dare  not  intercept  them  head  on.  If  we  do,  they  will  let 
us  have  it.  So  we  pretend  to  intercept,  let  them  pursue  us,  and 
lead  them  into  a trap.  They  have  been  trapped  many  a time,  because 
we  arrange  with  the  missile  troops  and  Mig-21  units  to  give  them 
the  work. 

North  Vietnamese  MIG-17  P 11 ot ^ 


Introduction 

In  the  past  14  years  there  have  been  two  major  conflicts  in  the 
world  where  modern  air  defenses  played  a significant  role.  In  the  first 
conflict,  the  North  Vietnamese,  starting  from  very  humble  beginnings, 
built  an  integrated  oir  defense  system  (IADS)  that  battled  United  States 
airstrikes  off  and  on  for  more  than  eight  years.  The  second  major 
conflict  was  the  1973  Yom  Kippur  War,  Arab  Forces,  after  being  so 
soundly  defeated  In  1967,  surprised  the  Israeli  Air  Force  with  their  air 
defense  effectiveness. 

These  two  conflicts  provide  the  historical  base  *or  examining 


Teramoto  Keiji,  "The  Air  Combats  I Witnessed  in  North  Vietnam" 
(pp.  10-11,  44-45,  & 93-95  in  the  magaiine  Koku  Fan,  Vol.  20,  No.  1, 
1971,  which  the  Air  Force  Foreign  Technology  DivTsTon  translated, 
edited,  and  repaginated  as  pp,  1-15,  3 October  1972} , p.  7.  (DDC  Doc. 
AD  904872L, ) 
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modern  air  defense  integration  doctrine  in  actual  combat.  The  North 
Vietnamese,  Egyptians,  and  Syrians  are  the  only  three  countries  that 
have  employed  missiles  and  interceptors  together  in  actual  prolonged 
combat  conditions.  !t  car,  be  argued  that  Israeli  air  defenses  also 
engaged  targets  in  the  1973  war,  but  these  proved  to  be  isolated  inci- 
dents and  the  Israeli  air  defenses  remained  relatively  unchallenged 
throughout  the  war.  The  first  three  countries,  however,  defended 
against  sustained  offensive  air  attacks  throughout  the  conflicts  In 
which  they  were  involved.  Also,  their  air  defenses  were  challenged  by 
what  were  possibly  the  two  best  offensive  air  forces  In  the  world. 

[he  North  Vietnamese  and  Arab  air  defense  experiences  during 
their  respective  conflicts  are  examined  for  the  purpose  of  understanding 
how  these  countries  integrated  their  missile  and  antiaircraft  artillery 
(AAA)  with  their  interceptor  forces.  Their  Integrated  air  defense 
strategy  and  doctrine  are  investigated.  Specific  Integration  tactics 
between  the  Interceptors  and  ground  systems  are  also  reviewed.  Finally, 
an  evaluation  Is  made  on  the  effectiveness  of  their  Integrated  air 
defense  systems.  These  two  conflicts  are  discussed  separately  and  are 
followed  by  a comprehensive  conclusion. 

North  Vietnam  Air  War 

The  first  al war  In  which  the  surface  to  air  missile  (SAM)  was 
employed  In  combat  was  the  air  war  over  North  Vietnam.  Before  studying 
the  North  Vietnamese  IADS,  it  is  necessary  to  describe  briefly  the  long 
air  war  and  the  North  Vietnamese  defensive  strategy. 


7 


Ihree  major  United  States  air  campaigns  called  Rolling  Thunder, 
Linebacker  I,  and  Linebacker  II  comprised  the  air  war  in  North  Vietnam. 
Rolling  Thunder  officially  lasted  three  years,  from  2 March  1965  to 
T1  March  1968.  although  the  first  airs  trikes  in  North  Vietnam  actually 

occurred  on  5 August  1964  in  retaliation  for  the  Gulf  of  Tonkin  inci- 

2 

dent.  ‘ Rolling  Thunder  ended  when  President  Lyndon  Johnson  declared  a 
bombing  halt  above  the  20th  parallel  in  an  attempt  to  get  Hanoi  to  the 
peace  table.  In  the  3 years  of  bombing  during  Rolling  Thunder,  more 
than  350,000  sorties  were  flown  over  the  North  and  915  fixed-wing  planes 
were  lost  to  the  North  Vietnamese  air  defenses.  The  North  Vietnamese 
claim  they  downed  more  than  3,000  planes  in  this  operation;  however, 
their  claim  Includes  aircraft  losses  from  all  causes,  plus  pilotless 
drones.  In  fact,  more  than  1,200  aircraft  were  lost  to  "non-hosti le” 

3 

actions  throughout  Vietnam  during  these  3 years. 

From  1968  to  mid-1972,  bombing  operations  in  the  North  were 
limited  to  sporadic  retaliatory  attacks  on  missile  and  gun  sites.  Then, 
on  a Huy  1972,  President  Nixon  began  Operation  Linebacker  I,  which 
lasted  until  23  October  1972.  Although  the  targets  in  Linebacker  I were 
similar  to  those  in  Rolling  Thunder,  the  development  and  use  of  the 
"smart"  bomb  and  advanced  weapon  systems  dropped  the  daily  sortie  rate 

2 

U.  S.  G.  Sharp  and  W.  C.  Westmoreland,  Report  on  the  War  in_ 
Vietnam  {Washington;  Government  Printing  Office,  1969),  pp,  ll£T6. 

^Jon  M.  Van  Dyke,  North  Vietnam's  Strategy  for  Survival  (Palo 
Alto,  Calif.:  Pacific  Books,  1972) . pp.  240-41  6 248“ 
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by  approx iswtely  one-third  that  of  Rolling  Thunder.  The  air-to-air  war 
in  Linebacker  I,  however,  was  larger  than  in  Rolling  Thunder.  MIG 
losses  totaled  69  (69  in  the  air  and  10  on  the  ground)  during  the 
6-month  operation,  compared  to  112  MIG  kills  in  the  3 years  of  Rolling 
Thunder. ^ 

The  bombing  halt  of  23  October  1972  lasted  less  than  two  months. 
From  18  to  29  December  1972,  Linebacker  II,  the  most  Intense  bombing 
campaign  of  the  entire  war,  was  conducted.  It  was  an  all-out  air  offen- 
sive designed  to  break  the  war-making  capability  of  the  North  Vietnam- 

5 

ese.  During  those  12  days,  more  than  4,000  sorties  were  flown  over 
North  Vietnam  ond  at  times  more  than  200  aircraft  crowded  the  skies 
above  Hanoi.  Attacks  took  place  around  the  clock,  with  B-52$  and  F-llls 
flying  night-time  raids,6  Enemy  air-to-air  attacks  were  minimal  because 
of  poor  weather,  night-time  raids,  and  F-lll  attacks  on  MIG  airfields, 
Only  32  MIGs  were  launched  during  Linebacker  II,  and  8 of  them  were  shot 
down. ^ United  States  losses  during  Linebacker  II  totaled  26  aircraft: 


4 

"Alrpower  Provides  Viet  Leverage,"  Aviation  Week  & Space 
Technology,  30  October  1972,  p.  12;  and  Van  Dyke,  pp.  243-44. 

5 

U.S.,  Congress,  House,  Committee  on  Appropriations,  Subcoronlt- 
tee  on  Department  of  Defense,  Briefings  cm  Bombl ngs  of  North  Vietnam, 
Hearings,  Committee  Print,  93d  Cong.,  1st  sess.,  March  1973,  pp,  4 I 
14-15.  (Congressional  Information  Service,  Microfiche  H181-1.) 

6Frank  Glusti,  “Linebackers  of  the  Sky,"  in  Guide  for  Air  Power 
Case  Study:  Linebacker  I and  II,  Area  III,  Course  1975-76,  instruction 
Period  3107,  edTTHTTTam  B.  HlTT  (Air  War  College,  Department  of  Mili- 
tary Strategy,  n.d.),  pp.  86-89, 

7U.S.,  Congress,  pp.  4,  11,  & 38. 
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lb  LS-b2s,  b Air  Force  fighters  (including  2 F-llls),  and  6 Navy  planes. 

When  Linebacker  II  ended,  the  United  States  began  its  final 
disengagement  from  Vietnam.  The  air  war  in  North  Vietnam  was  over.  The 
unclassified  number  of  sorties  flown  in  the  eight  years  over  the  North 
Vietnamese  defenses  is  difficult  to  find,  as  is  the  exact  toll  of  air- 
craft losses.  Unofficial  sources  indicate  that  the  total  number  of 

g 

aircraft  shot  down  over  the  North  was  about  1,700.  Regardless  of 
figures,  the  North  Vietnamese  obviously  became  extremely  experienced  at 
air  defense. 

Air  Defenses 

The  Morth  Vietnamese  air  defense  system  that  challenged  the 
American  bombing  became  recognized  as  one  of  the  greatest  air  defense 
systems  of  modern  warfare.  As  Major  General  George  $3,  Slmler  stated, 
"The  air  defense  system  in  North  Vietnam  is  the  most  formidable  and 
sophisticated  our  aircrews  hav>.  yet  encountered  in  any  conflict." 

General  John  P.  McConnell,  former  Air  Force  Chief  of  Staff,  referred  to 
the  North  Vietnamese  defenses  as  "the  greatest  concentration  of  antiair- 
craft weapons  that  has  ever  been  known  in  the  history  of  defense  of  any 

g 

U.S. , Congress,  P.  5. 

g 

"Antiai rcraft  Defense  in  North  Vietnam”  (pp.  55-71  in  the 
magazine  Norsk  Artilleri-Tldsskrift,  No.  3,  1974,  which  was  translated 
and  repaginated  as  pp.  1-18  by  Leo  Kanner  Associates,  Redwood  City, 
Calif.,  30  September  1375),  p.  16.  (DOC  Doc.  AO  8009853L.) 

^George  B.  Simler,  "North  Vietnam's  Air  Defense  System,"  Air 
Force/Space  Digest,  May  1967,  p.  81. 
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town  or  any  area  in  the  world." 

(In-,  powerful  Nnriii  Vietnamese  air  defense  system  grew  from  very 
humble  beginnings.  In  late  l%4  the  North  Vietnamese  had  only  84  air- 
craft ( _U)  trainers,  hi)  transports,  and  4 helicopters),  700  conventional 
antiaircraft  guns,  and  20  early  warning  radars  of  limited  capability. 
They  had  no  SAMs.  Defenses  were  limited  to  population  centers  and 

military  installations  and  were  restricted  to  altitudes  below  20,000 
12 

feet.  The  warning  system  during  the  early  days  of  the  war  was  primi- 
tive. One  eyewitness  observed:  "...  When  a plane  was  spotted,  word 
was  spread  either  by  radios  and  telephones  or  by  less  sophisticated 
methods,  such  as  whistles,  gongs,  triangles,  and  drums,  . , 

From  this  austere  beginning,  the  North  Vietnamese  defenses  grew 
into  an  awesome  force.  By  the  end  of  Rolling  Thunder,  March  1968,  there 
were  more  than  8,000  AAA  weapons.  Among  them  were  37mm,  57nw,  and  100mm 

radar  guided  cannons  that  were  capable  of  attacking  aircraft  up  to 

14 

40,000  feet  altitude.  The  Soviet-built  SA-2  SAM  system  was  introduced 

in  April  1965.  The  first  successful  SAM  firing  on  24  July  1965  downed 

an  F-4C  aircraft.  During  Rolling  Thunder,  more  than  300  SAM  sites  were 

15 

identified  and  more  than  5,500  SAMs  were  launched.  MIG- 1 7s * MIG-19* * 

^Simler,  p.  82.  ^Sharp  and  Westmoreland,  p.  13, 

UVan  Dyke,  p.  65. 
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Sharp  and  Westmoreland,  p.  48;  and  Van  Dyke,  p.  64. 

15 

Sharp  and  Westmoreland,  pp.  18  & 48;  and  Van  Dyke,  p.  60. 
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and  KlG-?'ib  were  integrated  into  the  defenses,  and  by  late  1968  more 
than  150  MIGs  were  operating  from  bases  such  as  Peitum  Yunnani  in  South- 

1 fi 

west  China  and  Phue  Yen  and  Gia  Lam  in  North  Vietnam.  Their  warning 
system  was  modernised  and  expanded  to  provide  extensive  overlapping 
coverage  from  the  Gulf  of  Tonkin  to  Laos.  It  included  altitude  discrim- 
ination with  height  finders,  and  more  than  350  radars  were  operating  in 
North  Vietnam.  Adnnral  U.  S.  G.  Sharp,  the  wartime  commander  in  the 
Pacific,  sail  in  reference  to  the  North  Vietnamese  defenses: 

. . . The  radar  net  was  evaluated  as  having  the  capability  to 
det  ct  and  track  aircraft  above  1,500  to  2,000  feet  and  the  net  was 
also  probably  sufficiently  sophisticated  to  maintain  continuity  of 
tracking  and  coordinate  air  defense  even  under  pressure  of  multiple 
penetrations.  GCl  [ground-control led  intercept]  radars  provided 
control  for  jet  operations  in  the  Haiphong-Hanoi-Thai  Nguyen  areas, 
and,  for  a time,  in  the  southern  Panhandle  in  early  1968.  ' 

During  the  four-year  bombing  halt  between  Rolling  Thunder  and 
Linebacker  1 ( 1 968- 1 972) . the  North  Vietnamese  increased  their  capabil- 
ity even  further.  A total  of  2,500  SAMs  were  fired  in  Linebacker  I,  and 

more  than  1,000  were  fired  in  the  12  days  of  Linebacker  II,  MIGs 

1 s 

increased  in  number  to  a total  of  250.  One  of  the  most  significant 
developments  of  this  period  was  the  integration  of  the  North  Vietnamese 
radar  system,  as  explained  in  the  excerpt  that  follows. 

Late  in  1971,  North  Vietnam  worked  out  and  executed  the  Integra- 
tion of  all  of  its  radar  systems.  . . . 

16  17 

Van  Dyke,  p.  62.  Sharp  and  Westmoreland,  p.  48. 

18 

"Antiaircraft  Defense  in  North  Vietnam,"  pp.  8 & 12;  and  U.S.» 
Congress,  p.  30. 
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The  essential  link  in  the  system  was  the  interaction  between  the 
sector  radar  stations  and  the  local  missile  batteries*  target  track- 
ing radars,  . . . 

lly  coupling  those  systems  together,  the  missile  batteries  were 
warned  earlier  than  they  had  been  previously,  so  that  the  missiles 
were  ready  to  be  tired  before  the  attacking  planes  had  arrived. 
Eventually  all  of  North  Vietnam  was  covered  by  a cohesive  radar 
network.  " 


Integration  Tactics 

As  evidenced  by  the  record,  the  North  Vietnamese  had  ample  time 
to  develop  and  refine  their  air  defense  strategy.  Although  they  rolled 
primarily  on  the  antiaircraft  gun,  integration  of  their  small  fleet  of 
MIGs  into  the  overall  defense  system  became  quite  ingenious.  The  MIG 
tactics  changed  throughout  the  war,  but  basically  the  North  Vietnamese 
strategy  was  to  employ  the  MIG  to  complement  the  other  weapons  in  an 
integrated  air  defense. 

General  William  W.  Momyer,  wartime  commander  of  the  7th  Air 
Force  and  Tactical  Air  CotnmanJ,  reflecting  on  how  the  MIG  tactics  varied 
during  the  war  and  how  they  affected  American  tactics,  wrote; 

. . . During  the  early  part  of  the  war,  F-4$  carried  bombs  and 
were  assigned  targets  in  tne  same  general  area  as  the  F-I05s.  . . . 
In  addition,  the  MiG  threat  was  very  low  so  there  was  no  need  to 
sacrifice  the  bombing  potential  of  the  F-4.  As  the  MiG  threat 
increased  and  as  the  enemy  radar  system  improved,  it  became  neces- 
sary to  take  the  F-4s  out  of  the  strike  role  and  use  them  exclu- 
sively for  air-to-air  combat,  . . . 

...  The  enemy  realized  that  the  bombing  attacks  were  doing  the 
real  damage  ....  In  order  to  stop  these  attacks,  the  enemy  posi- 
tioned the  MlG-17s,  which  had  good  maneuverability,  along  the 


"Antiaircraft  Defense  in  North  Vietnam,"  p.  IS. 
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ingress  routes  of  the  F - 1 05s . These  MiG-1  7s  would  be  held  at 
specific  points  at  a very  low  altitude. 

As  the  F-lObs  would  start  to  boost  their  speed  up  for  the  final 
leg  into  the  target  and  just  prior  to  the  heavily  defended  SAM  ring, 
the  HiG-17s  would  jjqp  up  and  try  to  force  the  f-10Cs  to  jettison 
their  bombs  , . . . ! ij 

The  tactics  described  in  the  preceding  passage  demonstrate  the  coordina- 
tion that  must  have  taken  place  in  the  air  defense  network.  Another 
recounting  by  an  F-105  pilot  of  Operation  Rolling  Thunder  further 
emphasises  this  point. 

Generally,  however,  you  could  see  steady  improvement  In  their 
defense  coordination  and  as  you  moved  down  the  Ridge  you  would  go 
through  a definite  Mig  area  where  the  Sams,  although  they  might  be 
actively  operating  their  radar,  would  not  be  firing.  Once  you  broke 
through  that  quadrant,  the  Sams  would  start  filling  the  air.  The 
ground  fire  was  always  present  during  this  phase  and  in  the  area  of 
the  target  itself.  As  soon  as  you  came  back  up  off  the  target,  you 
would  usually  find  the  Migs  shunted  in  fgainst  you,  and  you  would 
have  to  fight  your  way  back  out.  . . ,2' 

Although  specific  integration  tactics  are  difficult  to  find, 

research  indicates  that  the  North  Vietnamese  relied  basically  on  a 

geographical  and  time  separation  between  their  ,in,;  - A highly 

centralized  command  and  control  network  directed  U-.«  ^ ; v.;  . i tac- 

22 

tics.  By  the  middle  of  Rolling  Thunder,  Admiral  Sharp  was  :.:c  v '.ned 
about  the  integrated  tactics  effectiveness.  He  said: 


^William  W.  Momyer,  "Momyer  Cites  Viet's  Tactical  lessons--?/ 
Aviation  Week  A Space  Technology,  4 June  1973,  p.  59. 

21 

Jack  Broughton,  Thud  Ridge  (Philadelphia:  J,  B,  llpptncott 
Company,  1969),  p.  106. 

‘^Cecll  Brownlow,  "North  Vlets  Intensify  Ccmbat  Capabilities/ 
Aviation  Week  A Space  Technology,  8 July  1968,  p.  14. 
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During  1960  MIG  aggressiveness  against  our  strike  forces 
increased  from  an  average  of  only  one  engagement  per  month  in  the 
first  half  of  the  ye.ir  to  on  overage  of  about  1?  per  month  during 
the  last  half.  Interference  by  MiG's  on  numerous  occasions  served 
t»»  force  strike  aircraft  to  jettison  their  ordnance  in  order  to 
engage  the  attacking  MiG's,  or  to  evacuate  the  area.  An  increas- 
ingly effective  air  defense  effort  was  evident  as  coordination 
between  fighters  SAM's,  antiaircraft  artillery,  and  radar  elements 
i mi) roved.  . . . ^ 

Late  in  the  Rolling  Thunder  campaign  the  MIG-21  began  appearing 
more  frequently.  It  engaged  the  Americans  with  a new  tactic  of  close 
control  intercepts  with  hit-and-run  attacks.  As  General  Momyer  related: 

. . . The  increased  deployment  of  SAMs,  greater  concentration  of 
AAA,  better  integration  of  radars  and  an  increased  number  of  M1G-21s 
made  these  new  tactics  feasible.  With  a small  fighter  force,  it  was 
necessary  that  it  be  under  very  close  control  and  that  it  bo  commit- 
ted to  battle  only  when  the  situation  was  most  favorable.  . . 

The  extremely  coordinated  air  defense  network  plus  the  MIG 
tactics  proved  successful,  for  no  MlGs  were  reported  lost  to  friendly 
defenses.  In  the  unclassified  literature  examined,  the  only  mention  of 
possible  interference  appeared  in  the  two  extracts  below. 

■ • ■ [Migs]  could  hose  a missile  at  .you,  but  if  you  keep  [kept] 
thundering,  they  couldn't  quite  get  the  edge  they  wanted.  It  must 
have  been  frustrating  to  them,  and  ! had  cue  Mig-21  who  got  so 
wrapped  up  in  trying  to  shoot  me  down  that  he  made  us  a flight  of 
five  and  even  stuck  in  there  as  I pulled  up  and  rolled  in  on  the 
bomb  run.  It  was  not  until  the  massive  ground  fire  from  his  compa- 
triots engulfed  us  that  he  realized  he  was  in  sort  of  a stupid  spot 
and  got  out.  . . . 


. . . [W]1th  the  Migs,  Sams  and  guns  well  coordinated,  the 
defense  was  probably  as  Intense  as  the  Northern  forces  could  muster 
and  the  Migs  were  particularly  active.  They  would  orbit  in  a 
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specific  area  and  you  would  have  to  fignt  first  through  them  and 
then  through  the  Sams.  The  Migs  would  stay  pretty  well  dispersed  so 
as  not  to  soak  up  the  Sams,  but  there  have  been  occasions  when  the 
Migs  have  not  done  their  homework  too  w^ll  and  have  wound  up  right 
in  the  middle  of  their  own  ground  fire.tS 

Yom  Kippur  Air  War 

in  the  1973  Middle  last  War,  the  Arabs  did  not  overlook  the 
lessons  of  Vietnam.  The  humiliating  defeat  the  Arabs  suffered  in  1967 
and  the  long  War  of  Attrition  from  1967  to  1970  convinced  them  chat  a 
strong  air  defense  system  was  a prerequisite  for  victory.  By  the  summer 
of  1973,  only  six  months  after  Linen. tcker  II  ended,  the  Arabs  had 
developed  their  version  of  an  integrated  air  defense  system. 

Before  examining  the  Arab  system  a no  integration  procedures, 
recapping  chronologically  the  events  that  occurred  prior  to  and  during 
the  1973  air  war  is  also  Important.  The  roots  of  the  October  1973  air 
war  strategy  go  back  to  the  debacle  the  Arabs  suffered  in  the  1967  war. 
The  Israeli  Air  Force  (1AF)  won  * it  war  almost  by  default,  because  the 
IAPs  surprise  preemptive  air  strikes  defeated  the  Arab  air  forces  and 
defense  forces  in  the  first  few  hours  of  the  war.  The  War  of  Attrition, 
which  culminated  in  deep  Israeli  air  strikes  in  1970,  convinced  the 
tgyptians  that  a stronger  and  more  effective  air  defense  was  required. 

AJr  Defenses 

The  Soviets  were  asked  to  help  stop  the  Israeli  bombings  and 
build  a strong  defense.  In  February  1970,  the  Soviets  sent  the  first 

25 


Broughton,  pp.  72  & 106. 
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SA-3  SAMs  to  Egypt,  and  by  July  1970  more  than  10,000  Soviet  air  defense 
advisors  were  in  the  country.  Included  in  this  force  were  MIG-21JS  that 
were  flown  by  Soviet  pilots.  The  success  of  the  Soviet  buildup  began 
to  pay  off  and  IAF  losses  began  to  mount.  In  the  six  weeks  before  the 
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August  1970  War  of  Attrition  cease  fire,  IAF  losses  equaled  those  of 
Egyptians  at  six  apiece.  Prior  to  this  and  since  June  1967,  the  Egyp- 
tian loss  had  been  110  aircraft  to  16  for  the  Israelis.  The  War  of 

Attrition  cease  fire  came  before  the  Israelis  could  realize  the  effects 

27 

of  a modern  air  defense  system. 

Egyptian  generals  have  called  the  War  of  Attrition  a valuable 
training  exercise.  One  of  them  said: 

We  did  not  start  to  prepare  our  forces  from  scratch.  We  knew 
the  enemy  whom  we  were  charged  to  confront;  we  had  greatly  benefited 
from  actual  contact  with  him  during  the  War  of  Attrition  from  1967 
to  1970.  We  carefully  analyzed  the  combat  actions  during  this 
period.  We  were  able  to  acquire  a complete  knowledge  of  the  enemy's 
methods  and  tactics.  We  unceasingly  watched  and  followed  up  all  the 
new  developments  in  Israel 's  Air  Forces  until  our  enemy  became  an 
open  book  before  us.  . . . 

Another  said: 

The  War  of  Attrition  was  in  fact  a practical  experience  for  our 
Air  Forces  which  restored  to  us  our  self-confidence.  One  of  the 
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Insight  Team  of  the  London  Sunday  Times,  The  Yom  Kippur  War 
(Garden  City,  N.  Y.:  Doubleday  & Company,  Inc.,  1974J,  pp.  35-36, 

27Ibid.,  pp.  42-43. 

2B 

Mohamad  Aly  Fahmy,  "The  Role  of  Egyptian  Air  Defence  in  the 
October/73  War,"  in  Military  Sector,  Vol . I of  The  Book  of  the  Inter- 
national Symposium  on  the  1973  October  War:  Cairo,  27-31  October  1975 
Proceedingsted.  Ahmed  Ali  M.  Amer]  (Cairo:  Ministry  of  War,  1976TT 

p.  86. 
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lessons  from  which  we  gained  experience  was  that  our  pilots  discov- 
ered the  Israeli  air  combat  methods  and  their  ways  of  infiltrating 
through  the  gaps  of  our  air  defence. ^ 

The  period  between  1970  and  1973  was  a time  for  regrouping  and 

further  rebuilding.  Prior  to  July  1972,  when  Egyptian  President  Sadat 

expelled  the  Russians  from  Egypt,  there  were  more  than  15,000  Soviet 

missile  technicians  in  the  country.  Also,  there  were  50  SA-2  and  SA-3 

30 

sites  and  between  100  and  200  MIG-21 J and  SU-11  pilots  in  Egypt.  On 
3 May  1973  Syrian  President  Hafez  Asad  made  a 24-hour  visit  to  Moscow 
and  returned  with  Soviet  Air  Force  Commander  Marshal  Kotakhov  and  a 
promise  to  complete  the  Syrian  air  defense  system  with  SA-6s  and  an 
additional  40  MlG-21s.^ 

At  the  start  of  the  1973  war,  the  completed  Arab  air  defense 

network  was  impressive.  The  initial  order  of  battle  prior  to  hostili- 

32 

ties  showed  the  IAF  outnumbered  almost  two  to  one  (see  Table  1).  The 
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Mahmoud  Shaker  Abdel  Mortiem,  "The  Role  of  the  Air  Force  in  the 
Operations  of  October  1973,"  in  Mi  1 i tary  Sector,  Vol . I of  The  Book  of 
the  InternationaJ  Symposium  on  the  1973  October  War:  Cairo , 27-31.  0c  to- 
ner 1975  Proceedings  [ed.  Ahmed  All  M.  AmerT  (Cairo:  Ministry  of  War, 
1976) , pp.  130-31.  ' 

30 

Insight  Team  of  London  Sunday  Times,  p.  56;  and  D.  K.  Palit, 
Return  to  Sinai:  The  Arab  Offensive,  October  1973  (Dehra  Dun,  New 
Delhi:  Palit  & Palit,  1974),  p.  26. 

31 

Insight  Team  of  London  Sunday  Times,  p.  72. 

■^Stig  Lofgren,  "Missiles  Against  Tanks  and  Aircraft,"  in  Mili- 
tary Sector,  Vol . I of  The  Book  of  the  International  Symposium  on  the 
1973  October  War:  Cairo,  27-31  October  1975  Proceedings  [ed.  Ahmed  Ali 
M.  AmerT  (Cairo:  Ministry  of  War,  1976),  p.  103;  Palit,  pp.  54,  69,  & 
91;  and  Strategic  Survey,  1974  (London:  International  Institute  for 
Strategic  Studies,  1975),  p.  15, 
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TABLE  l.--Pre-1973  Hostilities  Air  Order  of  Battle 


Ai rc raft 

Egypt 

Syria 

Aire  raft 

Israel 

MIG-21 

210 

200 

Mi  rage 

.15 

MIG-  1 / 

105* 

80 

F-4 

100 

SU-7 

80 

30 

A-4 

160 

TU-16 

25 

0 

Total 

420 

310 

Total 

295 

‘Approximate  figure;  6 

to  7 squadrons. 

SOURCES: 

Stig  Lofgren, 

"Missiles  Against 

Tanks  and 

Aircraft," 

in  Military  Sector,  Vol . I of  The  Book  ojf  the  International  Synipo- 
sium  on  the  1973  October  War:  Cairo,  27-31  October  1975  Proceed- 
ings [ed.  Ahmed  Ali  M.  Ainer]  (Cairo:  Ministry  of  War,  1 9765  , 
p.  103;  D.  K.  Pal  it.  Return  to  Sinai:  The  Arab  Offensive,  October 
1973  (Dehra  Dun,  New  Delhi":  Pali V & PalTt,  V974)‘,  pp7'54,  69,  & 
91;  and  Strategic  Survey,  1974  (London:  International  institute 
for  Strategic  Studies,  1975),  p.  15. 


ground  defenses  were  even  more  impressive.  Egyptian  air  defense  forces, 

under  the  command  of  Major  General  Mohamad  Aly  Fahiny,  had  completed  an 

interlocking  system  of  missile  batteries.  This  system  represented  a 

triangular  shaped  defensive  pocket  with  its  apex  at  Cairo  and  its  base 

33 

stretching  from  Port  Said  to  the  city  of  Suez  (see  Fig.  1).  In  this 

triangle  were  some  158  batteries  of  SA-2s,  SA-3s,  and  SA-6s  complemented 

by  SA-7  and  ZSU-23  units.  Along  the  Suez  Canal  alone  there  were 

34 

62  missile  batteries  that  included  46  SA-6  batteries. 

33Palit,  p.  27. 

34 

Chaim  Herzog,  The  War  of  Atonement , October  1973  (Boston: 
Little,  Brown  and  Company,  1975),  p.  256;  Insight  Team  of  London  Sunday 
Times,  p.  189;  and  Palit,  pp.  69-70. 


20 

In  Syria  the  missile  defense  was  not  as  dense,  but  it  was  just 

as  deadly.  Prior  to  the  war,  the  Syrians  were  deployed  along  the  front 

line  with  32  SA-6  batteries  and  approximately  22  SA-2  and  SA-3  batter- 

35 

ies.  They  also  possessed  the  SA-7  and  ZSU-23  guns. 

The  air  defense  forces  described  above  replaced  North  Vietnam's 

i 

air  defense  system  as  the  world's  most  dense  employment  of  antiaircraft 

equipment.  As  Israel's  Moshe  Dayan  stated: 

...  I doubt  whether  there  is  another  place  in  the  entire  world 
that  is  protected  by  such  a dense  array  of  modern  missiles.  I doubt 
whether  there  is  a place  in  Russia  or  Vietnam  that  is  equipped  like 
the  Arab  front--and,  chiefly,  the  Egyptian  front  at  the  canal.3® 

The  Yom  Kippur  War  lasted  only  from  6 to  22  October  1973.  It 

began  at  1358  hours  on  Saturday  with  a massive  Arab  air  attack  on 

Israeli  positions.  The  Egyptian  strike  consisted  of  220  aircraft 

attacking  interdiction  targets  in  the  Sinai.  The  comtiander  of  the 

Egyptian  Air  Force,  Air  Lieutenant  General  Mahmoud  Shake:  Abdel  Moniem, 

provided  the  following  list  of  targets  that  were  damaged  in  this 

strike:^ 


3 primary  runways 
3 secondary  runways 
12  Hawk  sites 

2 field  artillery  positions 


2 major  consnand  centers 

1 telecommunications  center 

2 radar  stations 


35 

Herzog,  p.  254;  and  Insight  Team  of  London  Sunday  limes, 

p.  189. 

36 

Insight  Team  of  London  Sunday  Times,  p.  189. 

37Robert  Hotz,  "Offense,  Defense  Tested  in  1973  War,"  in  Both 
Sides  of  the  Suez:  Airpower  iji  the  Mideast,  ed.  Editors  of  Aviation 
Week  & Space  Technology  [New  York:  McGraw-Hill,  1975],  p.  38;  and 
Moniem,  p.  133. 


■^5^- 
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llii'  nut  ml  Syrian  attack  consisted  ul  100  aircraft  which  concentrated 
on  tow  level  "strafing  and  rocket  attacks  on  front  line  Israeli  troops, 

3« 

as  opposed  to  deep  interdictior  targets. 

following  the  initial  offensive  air  attaoxs,  the  Arab  air  forces 

were  employed  primarily  on  the  defense  throughout  the  remainder  of  the 

war.  Major  General  Binyamin  Peled,  t fie  wartime  iAF  commander,  estimated 

that  SOX  to  90X  of  the  Arab  fighter  force  was  allocated  to  the  air 

39 

defense  role  during  the  war. 

On  6 October  1973  the  I At  struck  hard  at  the  bridges  across  the 
canal  and  also  at  the  Syrian  first  echelons  that  were  breaking  through 
on  the  Golan  southern  flank.  The  Israelis,  however,  were  surprised  at 
the  extremely  stiff  and  effective  air  defense  resistance.  The  employ- 
ment of  the  SA-6  and  ZSU-23  especially  concerned  the  Israelis.  In  the 

first  afternoon  alone,  the  IAF  lost  30  A-4s  and  10  F-4s  to  SA-6  and 

40 

2SU-23  defenses  on  the  Golan  Heights. 

On  7 October  the  IAF  mounted  a major  air  attack  on  Egyptian  air 
bases  and  SAM  sites  In  the  Nile  Delta.  The  Egyptian  air  defenses  were 
ready.  Sixty  M!G-21s  were  launched  to  meet  the  attack,  and  a massive 


38, 


p.  133. 


Herzog,  p.  257;  and  Insight  Team  of  London  Sunday  Times, 


39,. 


Binyamin  Peled,  "The  Air  Force  in  the  Yotn  Kippur  War:  Main 
Moves  and  Lessons,"  in  Military  Aspects  of  the  Israel i-Arab  Conflict, 
ed.  Louis  Williams  (Tel  Aviv:  University  Publishing  Projects,  1975J, 
p.  242. 


40 


Insight  Team  of  London  Sunday  Times,  p.  161. 
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air  battle  ensued.  "...  The  MIG-21  formations  attacked  the  Phantoms 
first  to  get  them  to  jettison  their  bombs.  The  Israelis  made  a deter- 
mined penetration,  and  the  air  battle  swirled  through  the  air  defense 

41 

force  missile  belt  to  the  airfield  target  areas."  The  Egyptians  later 
claimed  that  net  one  aircraft  on  the  ground  was  destroyed  and  that  the 
air  bases  were  repaired  quickly.  Smaller  1AE  attacks  occurred  on 

8 and  9 October  1973,  but  after  9 October  they  were  stopped  completely 

42 

due  to  poor  results  and  higher  priorities  elsewhere. 

by  8 October  the  Israelis  had  already  diverted  most  of  their  air 
strikes  to  the  Golan  Front  in  an  attempt  to  blunt  the  Syrian  offensive. 
Even  though  the  IAF  losses  were  tremendous  (about  1 A-4  shot  down  in 

43 

every  12  sorties),  the  IAF  was  credited  with  saving  the  Golan  Front. 

The  IAF  losses  during  the  first  3 days  were  put  at  50  to  80  aircraft, 

44 

more  than  one- third  of  its  forces. 

On  9 October,  in  retaliation  for  Frog  attacks,  the  IAF  began  air 
strikes  against  strategic,  targets  in  Damascus.  This  was  also  an  IAF 
attempt  to  tie  up  Syrian  air  defense  forces  in  Damascus  and  prevent  the 
Syrians  from  resupplying  SA-6s  to  their  depleted  missile  batteries  on 
the  Golan  Front.  After  9 October,  the  air  war  in  the  north  stabilized 
with  IAF  air  superiority  over  the  Golan  and  IAF  sporadic  interdiction 

p.  39.  42Hotz,  p.  40. 

t A 

insight  Team  of  London  Sunday  Times,  pp.  182-83. 

44 

ralit,  p.  157. 
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4^ 

missions  deep  into  the  heart  of  Syria. 

f rt«u  9 through  !3  October  1973,  the  I AT  fought  an  intense  air 
battle  over  Port  Said.  Experts  are  still  unsure  of  why  the  IAF  con- 
ducted such  a major  effort  at  knocking  out  the  missile  batteries  at  Port 
Said,  because  no  major  ground  battles  were  fought  there  once  the  IAF  was 
successful.  The  Egyptians  claimed  the  iAF  lost  28  aircraft  to  intercep- 
tors,  missiles,  and  guns  in  this  battle. 

By  15  October,  Israeli  General  Ariel  Sharon  began  the  final 
battle  of  the  war  when  he  crossed  the  Suez  Canal  and  began  attacking 
Egyptian  SAM  sites  on  the  ground  in  the  vicinity  of  Soversoir.  Due  to 
thi\  threat,  on  18  October  the  Egyptians  released  their  air  force  for 
full-scale  defensive  operations.  For  the  first  time  since  the  air 
battle  on  9 October,  Egyptian  interceptors  began  fighting  inside  the 
missile  belt.  In  the  following  four  days  the  Egyptian  Air  Force  fought 
18  major  air  battles  with  air-to-air  engagements  that  ranged  up  to 
50  aircraft  and  lasted  more  than  40  to  50  minutes.  The  Egyptians 

launched  more  than  2,500  sorties  in  one  week,  Isrvel  claims  that  during 

47 

this  battle.  200  Egyptian  aircraft  were  lost  versus  3 for  the  IAF. 

The  war  ended  on  22  October.  As  usual  the  losses  on  both  sides 
were  contested,  but  the  following  aircraft,  losses  are  close  to  those 

45 

Insight  Team  of  London  Sunday  Times,  p.  204. 

46Hotz,  pp.  40-42. 

47 

Insight  Team  of  London  Sunday  Times,  p.  376;  and  Moniem, 


p.  136. 
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48 

mentioned  inmost  sources;  Egypt.,  18?;  Syria,  165;  and  Israel,  120. 
Contradictions  also  exist  regarding  the  most  effective  weapon  in  shoot- 
ing down  Israeli  aircraft.  The  different  claims  are  shown  in  Table  2. 

TABLE  2 . --Percentage  of  Israeli  Aircraft  Versus  Type 
of  Defensive  Weapon 

I AT  Losses  Due  To:  Arab  Claim  Israeli  Claim 

Air-to-air  combat  30%  15% 

Missiles  60%  30% 

Antiaircraft  artillery  i0%  30% 

Unknown  . . 25% 

SOURCE;  Stig  Lofgren,  "Missiles  Against  Tanks  and  Aircraft," 
in  Military  Sector,  Vol , I of  The  Book  cf  the  International  Sympo- 
sium on  the  1973  October  War : Cairo , 27-31  October  1975  Proceed- 
ings  fed.  Ahmed  Ali  M.  Amer]  (Cairo:  Ministry  of  War,  1976), 
p . 1 04 . 

The  Israelis  claim  that  Arab  interceptors  shot  down  only  5 of 

*• 

49 

their  aircraft  and  that  they  made  334  kills  themselves.  1 he  Egyptian 
pilots,  on  the  other  hand , say  they  shot  down  many  Israeli  aircraft. 
Perhaps  the  discrepancy  lies  in  the  pride  of  the  Israeli  pilots.  An 
Egyptian  MIG-21  regiment  commander,  who  said  his  squadrons  accounted  for 
a total  numtier  of  22  Israeli  kills,  remarked  that  he  believed  " . . . 
many  Israeli  pilots  who  punched  out  of  their  stricken  planes  reported 
they  had  been  hit  by  a SAM  rather  than  shot  down  by  a MiG  to  salve  their 

48 

''Strategic  Survey,  197^  (London;  International  Institute  for 
Strategic  Studies,  1974T7"p-  26. 

49 


Herzog,  p.  259. 
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pride. Regardless  of  the  actual  figures,  the  Egyptians  at  least  feel 
that  they  regained  their  self-respect  in  the  battle  for  air  superiority. 
As  General  Fahmy  explained: 

. Despite  these  great  Israeli  losses,  we  believe  that  the 
greatest  loss  it  has  sustained  from  the  Egyptian  Air  Defence  Forces 
is  the  psychological  shock  to  its  Air  Force  High  Command  and  its 
pilots  and  the  fact  that  their  self-confidence  has  been  shaken.  The 
energy,  two  years  after  the  October  War,  is  still  doubtful  and  per- 
plexed about  the  reasons  of  his  losses  in  planes.  This  alone  is 
something  for  our  Air  Defence  Forces  to  be  proud  of.  . . . 


Integration  Tactics 

After  examining  the  war,  it  is  evident  that  the  Arab  defensive 

strategy  was  to  rely  on  the  missile  belts  as  their  primary  defensive 

weapon.  The  air  forces  were  given  the  task  of  protecting  the  flanks  and 

providing  limited  ground  support  with  Ml G- 1 7s  and  SU-7s.  This  was 

especially  true  with  the  Egyptian  Air  Force,  for  it  was  held  in  reserve 

following  the  initial  air  strikes  and  was  not  fully  used  until  the  air 

52 

battles  over  the  Suez  began  on  .d  October  1973. 

Although  not  as  much  information  is  written  on  Syria's  defensive 


j 

i 

.5 


0 

t 
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strategy,  its  air  force  was  aggressive  on  the  Syrian  front  during  the 
war.  For  example: 


, . . Syrian  (and  later  Iraqi)  MIGs  were  thrown  into  the  fray 
with  what  seemed  reckless  abandon,  but  they  provided  a considerable 
degree  of  close  support  to  the  ground  forces  attacking  on  the  Golan 


^Robert  Hotz,  "Egypt  Plans  Modernized  Air  Arm,"  in  Both  Sides 
of  the  Suez:  Ai rpower  in  the  Mideast,  ed.  Editors  of  Aviation  Week  & 
Space  Technology  [New  York:  McGraw-Hill,  1975],  p.  36. 
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Fahiny,  p.  94. 
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Palit,  p.  154. 


Heights,  furthermore,  probably  because  of  a lesser  degree  of  SAM 
cover  than  In  the  Canal  Zone,  Syrian  based  fighters  remained  in  the 
air  more  often. ^3 

Both  Egypt  and  Syria  had  problems  integrating  their  air  forces 

and  their  air  defense  forces.  In  1969  Egypt  formed  a separate  Air 

S4 

Defence  Force  that  was  similar  to  the  Soviet  Union's  PVO  Strany. 

Syria,  on  the  other  hand,  maintained  its  air  defense  forces  under  the 

Syrian  Air  Force,  which  "perhaps  resulted  in  a close  though  less  sophis- 

55 

ticated  coordination  of  missile  defences  and  fighter  aircraft."  The 
Egyptian  air  defense  system  was  highly  centralized  and  similar  to  the 
network  in  North  Vietnam.  A report  by  Aviation  Week  editor  Robert  Hotz 
after  the  war  demonstrated  this  centralization.  He  wrote: 

The  heart  of  the  air  defense  system  is  the  joint  command  post  at 
brigade  level  where  an  air  force  colonel  and  the  air  defense  brigade 
commander  sit  side  by  side  with  the  combat  situation  display  and 
remoted  radarscopes.  . . . 


Based  on  the  information  it  gets  from  its  .adar  troops  and 
forward  visual  observation  posts,  the  joint  command  post  directs  the 
air  battle  in  the  sector  covered  by  its  missie  battalions  and 

r r 

interceptor  aircraft.  0 


WPalit,  p.  156. 

{)4 

Robert  Hotz,  "Battlefield  Equation  Changes  Seen,"  m Both 
Sides  of  the  Suez:  Airpow e_r  iji  the  Mideast,  ed.  Editors  of  Aviation 
Week  & Space  Techno! ogyXNew  York:  McGraw-Hill,  1975],  p.  24. 

55Palit,  p.  157. 

56 

"Coitmand  Strives  To  Improve  Capabilities,"  in  Both  Sides  of 
the  Suez:  Airpower  in  the  Mideast,  ed.  Editors  of  Aviation  Week  & 
Space  Technology  [New  York:  McGraw-Hill,  1975],  pp.  20-21. 
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The  Egyptians,  as  can  be  determined  through  bits  and  pieces  of 
information,  relied  basically  on  corridors  for  integration  of  offensive 
operations  and  geographical  separation  for  integration  of  defensive 
operations.  During  the  major  offensive  interdiction  mission  the  Egyp- 
tian Air  Force  flew  against  targets  in  the  Sina’  on  6 October  1973, 
corridors  or  "pas Sways"  were  made  through  the  missile  belt  for  the 
bombers.  As  General  Moniem  explained: 

The  air  formations  participating  in  the  strike  flew  at  very  low 
altitudes,  nearly  touching  the  sand  barriers  on  both  sides  of  the 
Canal.  Fighter  bombers  and  medium  bombers  guarded  by  fighters  were 
used  in  this  raid. 

The  artillery  fire  preparations  started  five  minutes  after  the 
beginning  of  the  air  strike.  Therefore,  the  back  trip  of  the  planes 
after  bombarding  their  targets  was  a difficult  operation  that  was 
well -coordinated  with  the  command  of  the  Air  Defence  forces  since 
the  time  between  the  passage  of  each  plane  and  the  other  through 
definite  passway s for  the  return  trip  did  not  exceed  a few 
seconds . 57 

For  aircraft  returning  from  close  air  support  missions,  the 
procedure  was  to  circumvent  thp  missile  belts.  As  explained  in  the 
account  that  follows,  this  procedure  was  not  always  successful. 

The  inter-locking  missile  belt  on  the  West  bank  posed  a problem 
for  Egypt's  own  aircraft  too,  because  it  is  almost  impossible  to 
rely  on  I.F.F.  [identification,  friend  or  foe  (radar)]  equipment 
when  aircraft  come  in  flying  low  and  at  speeds  of  Mach  ! and  above. 
The  missile  radar  *s  not  given  sufficient  reaction  time  for  its 
"recognition"  procedure,  hence  there  is  always  a danger  of  aircraft 
being  hit  by  their  own  missiles.  Rather  than  lay  down  a system  of 
"silent"  lanes--which  the  Israeli  air  force  would  soon  have  discov- 
ered--it  was  decided  that  Egyptian  fighters  on  their  way  to  or  back 
from  their  missions  over  Sinai  would  have  to  circumnavigate  the 
missile  belt.  If  they  strayed  into  it  there  were  risks  of  being  hit 


Moniem,  p.  133. 


by  their  own  missies.  Seine  aircraft  are  reported  to  have  been  lost* 
on  this  account. 


On  the  defense,  the  Egyptian  plan  was  not  to  employ  MIGs  inside 
the  missile  belt.  They  would  be  operated  on  the  flanks  or  forward  or-  in 
the  rear.  This,  of  course,  worked  during  the  early  days  of  the  war,  but 
by  18  October  1973  the  Egyptians  were  forced  to  abandon  this  strategy. 

One  source  used  the  words  below  to  recount  the  dilemma  the  Egyptians 
faced. 

. , , The  only  method  of  ensuring  safety  for  one’s  own  aircraft 
is  to  arrange  "clear  fire"  2ones  through  the  area--that  is.  air 
corridors  in  which  the  missile  sites  have  been  closed  down  for 
certain  mutually  agreed  periods.  The  danger  in  this,  of  course,  is 
that  enemy  radar  surveillance  would  at  once  recognise  the  existence 
of  such  corridors  and  the  enemy  air  force  would  use  them  for  their 
owr  anti-missile  offensive.  The  Egyptians,  so  dependent  cm  their 
misjile  cover,  decided  that  dear-fire  /ones  could  not  be  permitted 
--a  decision  which  prevented  the  Egyptian  air  force  from  operations  ^ 
over  the  area  except  in  emergency;  and,  if  used  then,  they  would 
simply  have  to  accept  the  risk  of  being  hit  b.y  their  own  missiles. 

Of  course  emergencies  did  exist  whereby  the  Egyptian  High  Com- 
mand was  forced  to  employ  MIGs  in  the  missile  belt.  The  results  wore 
predictable,  but  evidently  the  Egyptians  were  prepared  for  them  and  even 
admitted  shooting  down  friendly  aircraft  over  the  Sue?  Canal  missile 
belt,**8  There  are  claims  that  a total  of  88  Arab  aircraft  wore  shot 
down  by  their  own  forces. ^ 


58Palit,  pp.  154-55.  59Pa11t,  p.  /0. 

60Hot2,  "Offense,  Defense  Tested  in  1973  War,"  p.  39;  and 
Pal  it,  p.  155. 
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Herzog,  p.  260. 
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. . . The  whole  blame  for  such  losses  should  not,  however,  be 
borne  by  the  Air  Defence  System  alone.  It  is  reported  that  because 
of  the  linear  defensive  deployment  of  SAM  sites,  the  disengagement 
procedures  of  Egyptian  aircraft  were  at  times  faulty.  Furthermore, 
in  the  forward  positions  on  the  East  bank  bridgeheads,  ground  forces 
were  operating  the  shoulder-controlled  $AM-7s  (Strela)  missiles: 
twin-barrelled  antiaircraft  guns  mounted  on  trucks  are  also  known  to 
have  been  deployed  in  the  forward  areas  and  manually  operated. 

Since  these  weapons  depend  upon  identification  by  the  human  eye, 
mistakes  during  the  heat  of  battle  are  known  to  have  caused  casual- 
ties. It  is  not  quite  clear  how  the  Russians,  who  presumably  have  a 
higher  density  of  missiles  in  their  air  defence  system  and  a greater 
number  of  interceptors,  have  solved  this  problem.  It  appears  that 
the  Egyptian  air  force  seem  [sic]  not  to  have  found  an  answer  yet.62 

Integration  problems  also  occurred  on  the  Syrian  side.  When  the 

Iraqi  Air  Force  joined  the  battle,  its  initial  engagements  met  with 

limited  success.  ",  . . At  least  half  a dozen  [Iraqi  MIGs]  were 

promptly  shot  down  by  Syrian  SAM -6s  because  their  IFF  gear  . . . could 

63 

not  cope  with  the  rapid  switches  in  the  SAMs'  radar  wavelengths." 


Conclusions 

The  Arab  experience  in  the  Yom  Kippur  War  has  many  similarities 
to  the  air  war  in  North  Vietnam.  Both  defenses  were  built  using  Soviet 
equipment,  technology,  and  tactics.  Both  defenses  were  attacked  using 
American  equipment  and  technology.  The  North  Vietnamese  and  the  Arabs 
used  prolonged  conflicts  and  cease  fires  to  expand  their  systems  and 
refine  their  strategy  and  tactics.  Both  defenses  used  a highly  central- 
ized command  and  control  system.  This  central ization  was  essential  to 


62Palit,  p.  155. 

Insight  Team  of  London  Sunday  Times,  p.  315. 


effective  coordination  of  defensive  resources  and  the  use  of  integration 
tactics. 

Despite  these  similarities  between  the  North  Vietnamese  and  Arab 
systems,  there  were  also  major  differences.  The  North  Vietnamese  were 
given  only  the  SA-2  and  the  SA-7,  while  the  Arabs  were  given  the  SA-2, 
SA-3,  SA-6,  and  SA-7.  The  North  Vietnamese  relied  primarily  on  their 
vast  numbers  of  antiaircraft  weapons,  using  the  SA-2  and  MIGs  as  a high 
counterthreat  to  drive  the  American  attackers  into  the  low  altitude  AAA 
envelope.  The  Arabs  relied  on  their  SAMs  as  the  primary  weapon  and  used 
the  ZSU-23-4  and  the  MIGs  to  complement  the  SA-2s,  SA-3s,  SA-6s,  and 
$A-7s.  The  last  major  difference  between  the  two  defenses  concerns  the 
overall  strategy  of  the  conflicts.  Whereas  the  North  Vietnamese  were 
concerned  with  a strategic  conflict  in  defense  of  Hanoi  and  Haiphong, 
the  Arabs  were  mostly  oriented  toward  a tactical  ground  battle.  These 
differences  influenced  the  overall  employment  strategy  of  the  air 
defense  resources. 

The  integration  doctrine  and  tactics  used  by  both  defensive 
forces  resembled  the  Soviets'  "zonal"  defense  (see  Chapter  III,  pages 
40-41).  This  is  a system  whereby  MIG  interceptors  are  used  in  geograph- 
ical zones  outside  the  effective  ranges  of  SAMs  or  AAA.  The  North 
Vietnamese  and  the  Arabs  (especially  the  Egyptians)  used  MIGs  on  the 
flanks,  forward,  and/or  to  the  rear  of  their  SAM  belts.  They  also  used 
MIGs  to  complement  their  primary  defense  weapons.  This  was  accomplished 
by  forcing  the  enemy  to  react  to  the  MIG  threat,  thereby  exposing 
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himself  to  other  systems.  They  also  occasionally  used  the  MIGs  as  bait 
to  drag  the  enemy  into  the  SAM  rings. 

The  other  Integration  tactic  employed  in  both  conflicts  was  what 
the  Soviets  refer  to  as  "single  zone"  operations.  This  is  where  MIGs 
and  SAMs  or  AAA  operate  in  the  same  envelope  and  are  separated  by  alti- 
tude or  by  the  control  of  higher  headquarters.  The  North  Vietnamese, 
who  were  more  centralized  and  coordinated,  used  this  system  quite  effec- 
tively. The  Arabs  tried  single  zone  operations,  but  their  results  were 
less  productive.  The  IFF  separation  was  used  sparingly  and,  as  the 
Syrian  experience  demonstrated,  was  not  an  effective  means  of  integra- 
tion. 

The  final  questions  to  be  answered  in  the  examination  of  these 
defenses  are  how  effective  was  their  Integration  and  was  it  a viable 
option?  In  the  case  of  the  North  Vietnamese,  integration  tactics  cer- 
tainly proved  highly  effective.  Through  selective  employment,  of  their 
limited  MIG  resources,  the  North  Vietnamese  were,  at  times,  able  to 
create  havoc  with  attacking  strike  forces.  The  Arabs,  on  the  other 
hand,  had  less  success  with  their  MIGs.  Effectiveness,  however,  was  not 
always  measured  by  the  ratio  of  air-to-air  kills.  On  the  defense, 
success  was  measured  by  defeating  the  attack.  If,  as  in  the  case  of  the 
Arabs,  the  enemy  was  made  to  drop  his  bombs  prematurely,  forced  to  miss 
the  target,  or  dragged  into  a missile  belt,  the  air  defense  mission  was 
accomplished.  Also,  due  to  the  multi-mission  capability  of  Western 
fighters,  the  more  aircraft  tied  up  in  the  counterair  role  (escort,  MIG 


sweeps,  and  airfield  attack),  the  less  these  resources  were  available 
for  ground  support.  Here,  Arab  commanders  felt  they  were  successful 
despite  their  own  aircraft  losses  to  friendly  defenses. 

„ As  for  the  question  of  integration  viability,  both  defensive 
forces  had  little  choice  in  their  employment  options.  Given  the  limited 
offensive  characteristics  of  their  air  resources  (MIG-17  and  MIG-21),  it 
was  more  realistic  to  construct  a workable  integrated  defense  than  to 
attempt  offensive  counterair  operations  against  the  enemy.  The  offen- 
sive capabilities  of  the  enemy  also  forced  these  countries  into  con- 
structing a sophisticated  and  coordinated  defense.  The  North  Vietnamese 
were  highly  outnumbered,  while  the  Arabs  were  suffering  from  the 
qualitative  Inferiority  to  the  enemy's  equipment  and  pilots.  These 
factors  forced  these  countries'  air  forces  into  the  defensive  counterair 
mission  and  made  the  integration  of  their  defensive  resources  a manda- 
tory requirement. 

Thus,  it  has  been  seen  how  integrated  air  defenses  have  been 
employed  in  the  past  decade.  Different  integration  tactics  have  been 
used  in  these  conflicts  with  variable  success.  The  primary  integration 
procedure  was  zonal  employment,  whereby  interceptors  and  ground  defenses 
were  separated  by  geographical  zones.  Regardless  of  the  integration 
procedures  employed,  a highly  centrfTlzed  command  and  control  system  was 

i • 

used.  Finally,  the  decision  to  employ  a defensive  counter-air  strategy 
was  dependent  on  the  offensive  capabilities  of  the  belli9_<4nts. 
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CHAPTER  II! 

THE  THREAT 


Art  important  role  during  the  period  of  the  fire  preparation  is 
accomplished  by  aviation.  The  main  objectives  of  the  bomber  strikes 
and  strikes  of  fighter-bomber  aviation  are  the  enemy  means  of 
nuclear  attack,  control  points,  reserves,  especially  tank  reserves, 
radio  technical  means,  and  other  important  objects  which  are 
located,  as  a rule,  beyond  the  field  of  fire  cf  the  artillery.  This 
pennits  the  more  rational  exploitation  of  the  capabilities  of 
various  means  of  destruction  and  facilitates  the  organization  of 
coordi nation. 

A.  A.  Sidorenko,  Colonel,  Soviet  Army 


Introduction 

Soviet  tactical  air  doctrine  has  been  updated  in  the  past  decade 

A 

to  reflect  the  offensive  character  of  modern  Soviet  military  strategy. 

As  expressed  in  the  latest  writings  from  leading  Soviet  military  theore- 
ticians, heavy  emphasis  will  be  placed  on  offensive  operations,  to 
include  surprise,  mass,  and  maneuverability.  This  doctrine  calls  for 

aviation  and  artillery  to  provide  the  massive  fire  support  the  offense 
2 

requires.  This  is  an  important  change  as  far  as  tactical  aviation  is 
concerned.  Prior  to  this  new  doctrine,  tactical  aviation  had  been 


A.  A.  Sidorenko,  The  Offensive  (A  Soviet  View)  (Moscow,  1970), 
p.  124.  (Translated  and  published  under  the  auspices  of  the  United 
States  Air  Force  [1973],) 

2Ibid.,  p.  119. 
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relegated  to  a defensive  posture  that  was  mainly  concerned  with  defen- 
sive counterair  operations  over  friendly  troops.  Past  United  States 
planners  were  confident  that  Soviet  tactical  aviation  did  not  possess  a 
capability  in  equipment  or  technology  to  launch  a sustained  offensive 
attack.  This  has  all  changed,  however.  Today  Soviet  tactical  aviation 
has  the  mission  as  well  as  the  equipment  and  technology  to  conduct 
offensive  operations. 

The  primary  threat  to  the  tactical  defensive  courterair  mission 
of  the  United  States  is  the  offensive  tactical  air  employment  of  the 
enemy.  As  the  enemy's  offensive  tactical  air  doctrine  and  capabilities 
change,  so  must  the  United  States  defensive  counters  be  reexamined. 

Prior  to  evaluating  the  United  States  capabil ities,  an  extensive  look 
into  the  threat  must  take  place. 

The  Soviet  Union  is  the  primary  threat  to  the  United  States.  It 
is  also  the  major  exporter  of  tactical  aviation  hardware  to  America's 
potential  adversaries.  Since  many  countries  use  T .iet  * .ctical  air- 
craft, doctrine,  and  tactics,  an  examination  of  Soviet  tactical  aviation 
will  provide  the  data  required  for  evaluation  of  United  States  defensive 
needs  in  large  scale  land  operations  and  small  contingency  forces. 

Soviet  tactical  aviation's  organization,  doctrine,  and  tactics  are 
examined  in  this  chapter. 

Organization  and  Doctrine 

Tactical  aviation  in  the  Soviet  Union  falls  under  the  purview  of 
Frontovaya  Aviatsiya  or  Frontal  Aviation  (FA),  one  of  three  components 
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of  the  Soviet  Air  Forces.  The  other  components  are  long  Range  Aviation 

(LPA)  and  Military  Transport  Aviation.  Additional  major  aviation  forces 

are  in  the  Soviet  Navy  and  in  PVO  Strany,  a separate  air  defense  service 

assigned  the  protection  of  the  Soviet  homeland.  In  certain  situations, 

3 

units  from  PVO  Strany  and  LWA  would  support  FA 
' Frontal  Aviation  is  organized  into  air  armies  and  deployed  with 

ground  units  in  military  districts  throughout  the  Soviet  Union  and 
Europe.  In  wartime,  air  and  ground  units  are  organized  under  a central- 
ized command  known  as  a Front.  Each  Front  is  assigned  one  or  more  air 
armies,  with  che  Front  commander  (a  ground  comnander)  in  overall  con- 
trol. The  air  army  commander  is  normally  assigned  the  role  of  deputy 
Front  commander,  and  employment  of  FA  forces  is  coordinated  into  the 

4 

overall  battle  plan.  In  addition,  the  air  army  staff  headquarters  and 

5 

the  Front  headquarters  are  collocated  for  joint  planning.  Thus,  the 
mission  of  the  air  army  is  to  support  the  ground  forces  of  the  Front, 
with  centralized  command  and  control  b,y  the  Front  commander. 

Although  the  organization  of  FA  has  remained  fairly  centralized 
and  rigid  over  the  years,  the  doctrine  for  FA  employment  has  changed. 

3 

Colin  Gray,  "Soviet  Tactical  Airpower,"  Air  Force  Magazine, 
March  1977,  p.  62. 

4 

Department  of  the  Army,  Office  of  the  Assistant  Chief  of  Staff 
for  Intelligence,  Military  Operations  of  the  Soviet  Army,  USAITAD  Report 
No.  14-U-76  (1976),  pp.  235-37  '(hereinafter  cited  as  DA,  OACSI). 

^Leslie  R.  Drane,  Jr.,  "Soviet  Tactical  Air  Doctrine"  (Report 
No.  5894,  Air  War  College,  1976),  p.  32. 
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During  the  Khrushchev  era,  FA  was  assigned  defensive  operations  and 
Soviet  rocket  troops  were  given  the  mission  of  tactical  nuclear  destruc- 
tion. Aircraft  built  for  FA  in  that  era  reflected  this  strategy, 
because  the  MIG- 17,  the  MIG-19,  and  early  models  of  the  MIF-21  were 
short  range  interceptors  with  a limited  air-to-ground  capability.  In 

| 

;the  post-Khrushchev  era,  a more  offensive  doctrine  developed.  Frontal 
Aviation  was  given  the  expanded  mission  of  combined  arms  nuclear  sup- 
pression along  with  the  rocket  troops  and  LRA.  In  addition,  FA  would 
gain  and  maintain  battlefield  air  superiority  through  offensive  counter- 
air operations  designed  to  destroy  the  enemy's  air  forces  in  the  air  and 
on  the  ground.*5 

This  FA  doctrinal  development  is  a result  of  the  Soviets'  recent 
emphasis  on  frontal  offensive  operations.  As  Soviet  military  theorist 
V.  C.  Sokolovskiy  stated: 

In  land  theaters  the  mission  of  armed  combat  will  be  accom- 
plished primarily  by  offence.  But  this  will  be  done  by  the  Ground 
Troops,  by  fronts,  including  front  line  aviation,  without  the  direct 
support  of  other  services  of  the  Armed  Forces.  ... 

This  offensive  strategy  has  required  FA  to  expand  its  capability  to 
perform  the  five  basic  missions  of  attaining  air  superiority,  suppress- 
ing enemy  nuclear  capability,  supporting  ground  operations,  conducting 


®Drane,  pp.  50-51;  and  Friedrich  Wiener,  The  Armies  of  the 
Warsaw  Fact  Nations,  trans,  William  J.  Lewis  (Vienna:  Carl  Ueberreuter, 
1976),  p.  157. 

7 

V.  D.  Sokolovskiy,  Soviet  Military  Strategy,  ed.  Harriet  Fast 
Scott  (New  York:  Crane,  Russak  & Company,  Inc.,  1975),  p.  283. 
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reconnaissance,  and  conducting  tactical  airlift  operations. 

Past  United  States  reliance  on  multipurpose  aircraft,  such  as 

the  F-4,  has  allowed  the  Soviets  to  satisfy  the  first  two  requirements 

with  airfield  Interdiction.  Enemy  airfields  are  a high  priority  target 

for  FA  aircraft  as  part  of  the  counterair  and  nuclear  suppression 
g 

campaigns. 

Recent  reports  on  FA  doctrine  give  strong  indications  that 
initial  operations  would  entail  an  air  blitz  conducted  against  the 
enemy's  air  forces  and  his  nuclear  capabilities.  A massive  air  offen- 
sive, supported  by  LRA  units  and  strategic  rocket  troops,  would  begin 
with  a preplanned  surprise  attack  against  enemy  air  bases,  air  defenses, 
nuclear  delivery  means,  logistic  installations,  and  command  posts.10 
Egypt  demonstrated  this  type  of  air  blitz  on  the  first  day  of  the  1973 
Yom  Kippur  War. 

As  described  in  Chapter  II  {page  20),  Egyptian  preplanned  air 
attacks  against  Israeli  airfields,  communication  centers,  and  Hawk  sites 
were  doctrinally  and  tactically  in  line  with  Soviet  strategy.  The  only 
drawback  the  Egyptians  experienced  in  their  attack  was  the  lack  of 
advanced  Soviet  equipment  in  electronic  countermeasures  (ECM)  and  third 
generation  fighter-bombers.  Had  the  Egyptians  been  equipped  with  the 
capabilities  of  Soviet  FA,  their  air  offensive  possibly  would  have  been 

8Drane,  p.  51. 8  9DA,  OACSI,  p.  243. 

10 


DA,  OACSI,  pp.  232-33. 


bolder  and  longer  lasting.  Unlike  the  Egyptians,  the  Soviet  Union  FA 
forces  have  the  capabilities  to  support  their  offensive  strategy. 
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Capabilities 

Total  Soviet  FA  forces  number  approximately  5,500  aircraft. 

, Most  of  the  Soviet  force,  3,825  aircraft,  are  deployed  in  the  European 
districts.  Tatting  into  consideration  an  additional  2,300  aircraft  from 
Warsaw  Pact  nations,  the  force  in  Europe  alone  is  staggering.^  The 
numbers  alone,  however,  do  not  tell  the  whole  story.  Capabilities  of 
the  FA  aircraft  stationed  In  Warsaw  Pact  countries  have  been  summarized 
as  follows: 

The  new  Pact  aircraft  are  more  sophisticated  and  more  capable 
than  previous  Soviet  aircraft.  Another  disturbing  aspect  is  the 
Increase  in  munitions  delivery  capability.  Warsaw  Pact  in-place  air 
forces  now  can  deliver  in  one  sortie  several  hundred  percent  more 
munition  tonnage  over  more  miles  than  in  1971.  Their  nuclear 
weapons  delivery  capability  is  growing  commensurately. 

Besides  longer  ranges,  higher  payloads,  and  nuclear  capabili- 
ties, Soviet  advancements  in  ECM  technology  and  avionics  are  also  in 
evidence  in  FA  aircraft.  Laser  designators,  doppler  navigation  comput- 
ers, chaff  and  flare  dispensers,  the  advanced  High  Lark  radar,  and  ECM 
pods  are  found  on  many  new  aircraft.  A 1977  special  report  on  Soviet 
aircraft  penetration  capabilities  concluded  that  "the  Soviets  appear 
more  capable  of  penetrating  the  NATO  [North  Atlantic  Treaty 


1JGray,  p.  63. 

^George  S.  Brown,  United  States  Military  Posture  for  FY  1978 
(Washington:  Goverrenent  Printing  Office,  1977),  p.  37. 
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Organiration]  air  defense  network  than  their  potential  adversaries."  J 

Advancements  in  low  altitude  navigation  and  penetration  capa- 
bility represent  another  important  improvement  in  Soviet  technology, 

. . . Recent  developments  have  altered  the  ground  attack  profile 
of  FA.  The  new  Fencer-A,  Flogger-D,  and  Fitter-C,  in  that  order  of 
- importance,  give  Soviet  FA  a low-level  interdiction  capability  that 
previously  was  missing.  . . . With  its  terrain-avoidance  radar  and 
f its  laser  rangefinder,  the  Fencer-A^  flying  in  a lo-lo-lo  mode, 
poses  a novel  threat  to  NATO.  . . . 4 

Overall  improvements  in  FA  have  complemented  the  changes  in 
Soviet,  doctrine.  Large  numbers  of  aircraft  with  a greater  low  altitude 
penetration  capability  are  the  backbone  of  the  offensive  strategy. 

Large  numbers  of  FA  aircraft  with  new  capabilities  will  penetrate  the 
enemy  defenses  on  a broad  front. 


Tactics 

This  section  deals  with  the  tactics  that  FA  pilots  fly.  As 
stated  before,  the  five  basic  missions  of  FA  are  air  superiority, 
nuclear  and  conventional  Interdiction,  close  air  support,  reconnais- 
sance, and  airlift.  Each  of  these  missions  is  discussed  separately; 
however,  the  Tact  is  that  Soviet  strategy  calls  for  a combined  arms 
offensive  that  will  include  simultaneous  employment  of  all  resources. 

Air  Superiority 

The  mission  of  air  Superiority  is  divided  into  two  roles: 

^"Can  Soviet  Aircraft  Penetrate  NATO's  Air  Defense?,"  Elec- 
tronic Warfare,  May-June  1977,  p.  62. 
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defensive  counterair  and  offensive  counterair.  The  historical  role  of 

FA  was  the  protection  of  the  ground  forces' by  defensive  operations  over 

friendly  territory.  Tactics  consisted  of  short  range  interceptors  (MIS- 

1/,  MIG- 19,  and  MIG-?1)  being  vectored  throughout  an  attack  by  a groufid- 

controlleU  intercept  (radar)  (GC1).  Today,  however,  with  the  massive 

t|ui  * tliip  of  mobile  ground-based  air  defense  systems,  FA  aircraft  have 

been  released  from  this  traditional  role  and  are  being  used  for  more 

offensive  operations.  In  Europe,  this  has  resulted  In  the  combination 

of  non-Soviet  air  units  used  in  the  defensive  air  intercept  mission  and 

15 

Soviet  FA  forces  operating  on  the  offense. 

While  discussing  defensive  counterair  tactics,  it.  is  interesting 
to  note  how  the  Soviets  perceive  the  problem  of  integrated  an'  defense. 
As  found  in  their  writings  and  later  confirmed  by  actual  Egyptian 
employment,  the  Soviets  believe  in  "zonal11  deployment.  They  maintain 
that  one  type  of  defensive  weapon  system  should  not  limit  the  applica- 
tion of  the  other  but  that,  rather,  they  should  complement  one  another. 
Their  concept  is  an  organization  of  coordination  by  zones  whereby 
fighter  aircraft  operate  outside  the  field  of  fire  of  the  ground 
defenses.  The  fighters  are  to  operate  on  flanks,  forward,  or  to  the 
rear.  They  discuss  "single  zone"  operations  in  which  fighters  and 
ground  systems  operate  together.  In  this  case  there  are  two  ways  of 
controlling  the  operation:  altitude  separation  and  target  distribution. 

15 

John  Erickson,  "Soviet  Military  Capabilities  in  Europe," 
Military  Review,  January  1976,  pp.  51  & 64 ; and  Gray,  p.  63. 
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Altitude  separation  is  accompl  ished  by  having  ■..he  fight  rrs  operate  above 

the  ground  defenses.  Target,  distribution  is  a centralized  management  of 

target  identification  and  al locr t.f'n  of  targets  to  the  best  defensive 
1 6 

system.  As  discussed  in  Chapter  51  (pages  25-29),  the  Arabs  tried  all 
t(iree  concepts  in  1973. 

The  current  defensive  counterair  strategy  of  the  Soviet  Union 
can  thus  be  suwnarized  as  mainly  a zonal  defense  that  consists  of 
ground-based  systems  and  interceptors.  The  ground  systems  will  be  the 
primary  defensive  weapon.  The  non-Soviet  FA  interceptors  will  be  com- 
prised of  older  aircraft  like  the  MIG- 17,  MIG-19,  and  MIG-21,  intercep- 
tor regiments  in  FA  air  armies  are  equipped  with  the  newer  MIG-23S 
Flogger-B.  These  units  could  possibly  be  reinforced  by  PVO  Strany 
aircraft  like  the  TU-28P  Fiddler,  SU-15  Flagon  E,  and  MIG-25  Foxbat-A. 
All  of  the  aircraft  mentioned  will  operate  under  the  typical  GCI 
environment. 

Offensive  counterair  operations  have  traditionally  not  been  a 
major  factor  in  FA  operations.  With  the  doctrinal  change  disejssed 
previously  (pages  35-36),  however,  offensive  counterair  operations  have 
become  one  of  the  Soviet  FA'S  priority  missions.  Interdicting  the 
enemy's  air  bases,  disrupting  his  command  and  control,  and  suppressing 
his  air  defenses  are  primary  objectives  of  the  initial  air  blitz.  Large 

^T.  A.  Bordeaux,  "Comparison  of  U.S.  and  USSR  Land-Based  Bat- 
tlefield Air  Defense  Systems  (U),"  Report  No.  RDA-TR-5500-003  (Santa 
Monica,  Calif.:  R & D Associates,  May  1974),  p.  6-16;  and  Gray,  p.  69. 


air  buttles  with  morn  than  50  aircraft  may  occur  over  the  battlefield 
of  the  future  as  they  did  over  the  Suez  in  1973.  The  Soviets  realize 
that  Western  air  forces  are  outnumbered  multi -missioned.  They  also  know 
that  if  they  can  engage  those  forces  in  large  air  encounters,  the  air- 
craft so  engaged  will  he  unable  to  perform  their  nuclear  or  conventional 

f 

bombing  roles.  These  air  battles  will  not  bo  GC1  controlled.  They  will 
be  more  like  the  aerial  dogfights  of  World  Wars  1 and  11.  As  one  source 
explains' 


...  In  a conventional  localized  conflict,  escalation  in  West- 
ern lurope  would  be  inevitable,  since  attacks  against  airfields 
would  bo  against  the  sites  where  many  of  NATO's  nuclear  weapons  are 
stored.  I ho  emphasis  on  the  struggle  for  aerial  superiority  has 
thusly  evolved  to  the  air  space  over  the  battle  area,  according  to 
Warsaw  t’.i  :t  planners  in  recent  years.  Tins  essentially  has  meant  a 
return  tc  the  "classical"  form  of  aerial  combat  where  air  superior- 
ity (at  a minimum  over  the  combat  zone)  is  the  objective.  . . . 

Besides  the  Soviet  counterair  interdiction  campaign,  which 
should  be  the  major  concern  for  United  States  air  defense  planners,  FA 
offensive  counterair  missions  a1ro  will  include  the  tar’  \\  lighter 
sweep.  Soviet,  writers  explain  sweep  operations  as  figi*  lire  raft 
missions  that  are  designed  to  intercept  low-altitude  enemy  rgets 

t 

without  the  aid  of  GCI.  These  missions  are  not  representative  oi  clas- 
sic Soviet  operations;  however,  Soviet  tacticians  have  not  overlooked 
lessons  that  may  be  learned  from  Vietnam  and  the  Middle  fast.  A study 
on  Soviet  tactical  air  literature  includes  the  following  statement: 

. . . Although  Soviet  resources  note  that  ground-controlled 
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Wiener, 
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intercept  has  become  the  rule,  it  is  also  pointed  out  that  there  is 
still  a place  in  air  combat  for  tactical  fighter  operations  which 
rely  primari ly  on  visual  means  of  search  and  detection,  such  as 
independent  fighter  sweeps  and  the  countering  of  low-flying 
targets , 


I he  text  of  the  same  study  notes:  , Indeed,  some  Soviet  writers 

assert  that  it  is  'essential  to  train  all  fighter  pilots  in  sweep  tac- 
tics,' because  this  may  prove  to  be  the  only  means  available  ‘in  complex 
10 

battle  conditions."’ 

Fighter  sweep  operations  as  practiced  in  FA  exercises  consist  of 
the  following  tactics;*0 

I.  Operating  several  pairs  of  fighters  together,  without.  Gt'l 
control  in  visual  search  operat ions, 

?.  tstabl ishing  search  <ones  by  flying  fixed  patrols  over 
friendly  territory  or  beyond  the  forward  edge  of  the  battle  area,  with 
air  superiority, 

3,  Flying  the  straight  leg  of  the  patrol  pattern  at  right 
angles  to  tno  probable  attack.  This  is  done  for  better  visual  and/or 
on-board  radar  detection, 

1 H 

1 homas  W,  Wolfe,  "Recent  Soviet  literature  on  lactical  Air 
Doctrine  and  Practice  (U),"  Report  No.  RM-6336-PR  (Santa  Monica,  Calif,; 
RANG  Corp.,  July  1970),  pp,  vii-viti. 

19 

Ibid.,  p.  $?. 

20 

ibid,,  pp.  55-69,  (Although  this  information  is  pre-1970,  n\y 
personal  opinion  is  that  the  Soviets  have  given  sweep  tactics  more  than 
a cursory  glance.  Their  recommendations  for  visual  search  and  sweep 
tactics  are  the  same  as  the  ones  Aggressor  Pilots  at  Nellis  Air  Force 
ttase  use.  The  procedures  for  Aggressor  Pilots  wore  developed  late  in 
1976,  after  many  Red  Flag  operations  in  which  low  altitude  mm-UC{ 
intercepts  were  practiced.) 
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4.  Flying  missions  at  medium  altitudes.  There  is,  however,  one 
account  of  a "new  method"  whereby  the  fighter  operates  by  alternating 
between  flying  at  very  low  altitudes  and  zooming  to  great  heights. 

b.  Keeping  the  sun  at  the  side  of  the  attacker's  heading  when 
the  sun  is  low,  20°  to  30°  to  the  horizon.  Searching  toward  the  sun  if 

\ 

j the  sun  is  high,  which  illuminates  the  target  better  and  makes  it  easier 

I 

for  the  pilot  to  see  the  shadow  of  a low-level  attacker. 

6.  Employing  variable  speed:  high  speed  for  fast  low-altitude 
targets;  medium,  "economical  speed,"  for  slow  targets. 

Interdiction 

Interdiction  is  another  priority  mission  that  is  not  histori- 
cally associated  with  FA.  As  stated  before,  it  was  accomplished  by 
either  strategic  rocket  troops  or  LRA.  With  the  advent  of  the  new 
doctrine  and  third  generation  aircraft,  however,  interdiction  has  taken 
its  proper  place  in  FA  planning.  The  Flogger-D,  Fitter-C,  and  Fencer-A 
aircraft  are  specifically  built  for  the  interdiction  role.  Their  low 
altitude,  long  range,  and  high  payload  capabilities  make  them  ideally 
suited  for  this  mission.  These  aircraft  will  be  supplemented  by  older 
medium  bombers  from  FA  and  LRA  forward  deployed  units.  The  YAK-28 
Brewer  and  IL-28  Beagle  light  bombers  are  being  phased  out,  but  the 

YAK-28  iirewer-E  modified  with  ECH  equipment  and  the  TU-16  Badger-H  (LRA) 

21 

will  perform  ECM  escort  duties  on  interdiction  missions.  The  LRA 

^"Can  Soviet  Aircraft  Penetrate  NATO's  Air  Defense?,"  p.  58; 
Gray,  p.  71;  and  Wiener,  p.  160, 
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medium  bombers  with  ECM  escort  will  supplement  the  P A interdiction 
campaign.  Aircraft  such  as  the  TU- 1 6 3adger-G,  which  launched  Kelt 

22 

missiles  against  Israel  in  1973.  or  the  TU-22  Blinder-B  will  be  used. 

Also,  the  TU-VG-Bomber  Backfire-B,  which  has  been  introduced  into  LRA 

units,  possesses  an  even  greater  low  altitude  penetration  threat  to 

23 

interdiction  defenses. 

A widely  held  belief  in  Western  quarters  is  that  the  Soviet 
interdiction  campaign  will  begin  with  a massive  preplanned  “Air  Opera- 
tion." The  priority  targets  will  be  nuclear  strike  assets  (primarily 

bomber  and  fighter-bomber  bases),  command  and  control  centers,  nuclear 

24 

storage  depots,  and  nuclear  missile  launchers.  It  is  also  generally 

agreed  that  this  “Air  Operation"  will  be  conducted  almost  exclusively  at 

low  altitude  and  that  ECM  aircraft  and  counterair  interceptors  will 

25 

participate  as  escorts.  Penetration  corridors  through  the  enetqy's  air 
defense  network  will  be  opened  by  initial  strikes  against  early  warning 
radars,  surface  to  air  missile  (SAM)  and/or  air  defense  artillery  fire 
control  radars,  interceptor  aircraft  on  the  ground  and  airborne,  and  air 

'Sa,  OACSI,  p.  245;  and  S.  W.  B.  Menaul  and  Bill  Gunston, 

Soviet  War  Planes  (London:  Salamander  Books,  Ltd.,  1977),  p.  45. 

23 

"USSR,  Pact,  and  PRC  General  Purpose  Force  Capabilities," 
Commanders  Digest,  29  April  1976,  p.  6. 

24DA,  OACSI,  pp.  241  & 245. 

250A,  OACSI,  p.  229;  Gray,  p.  71;  "USSR,  Pact,  and  PRC  General 
Purpose  Force  Capabilities,"  p.  6;  and  Wiener,  pp.  157-64. 
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defense  coninand  and  control  network  components. 

Low  altitude  penetration  tactics  as  seen  demonstrated  in  the 
Middle  Lost  War  are  practiced  daily.  About  807.  of  all  operational 
fliijht  training  is  devoted  to  low-level  exercises  and  all-weather  opera- 
tions.Six  reasons  given  in  Soviet  literature  for  the  emphasis  on  low 
I 

| 28 
* level,  high  speed  operations  are  that  they: 

1.  Provide  the  element  of  surprise. 

2.  Avoid  radar  detection. 

3.  Reduce  the  enemy's  antiaircraft  artillery  and/or  SAMs  and 
interceptor  effectiveness . 

4.  Assure  prompt  response  to  calls  for  close  air  support  from 
ground  units. 

5.  Provide  for  rapid  destruction  of  known  and  newly  detected 

targets. 


6.  Make  it  possible  to  destroy  the  enemy's  aircraft  and  mis- 
siles on  the  ground,  before  they  are  launched. 

Typical  interdiction  missions  are  flown  at  200  feet  and  at  high 
speeds.  Normal  practice  during  some  exercises  is  to  fly  the  ingress  leg 

at  6b0  feet  to  950  feet  over  friendly  territory  and  then  drop  to 

’ l 

DA,  OACSI , p.  241. 

Department  of  the  Am\y,  Foreign  Science  and  Technology  Center, 
"Tactics  and  Organization  of  Soviet  Ground  Forces  Different  Parts," 
trans.  R.  Lagerwerft  (Charlottesville,  Va.,  1974),  pp.  22-23  ( DOC  Doc. 

AD  B001901L) ; and  Wiener,  p.  164. 
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°Wolfe,  p.  21. 
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200  feet  over  simulated  enemy  areas  until  the  target  is  spotted. ^ The 
delivery  technique  is  usually  left  to  the  pilot’s  discretion  and  depends 
on  the  type  ordnance  carried.  Against  airfields  or  highly  defended 
targets,  the  following  procedures  apply: 

. . . Where  possible,  the  target  should  be  struck  in  a single 
pass  at  high  speed,  but  if  the  nature  of  the  target  is  such  as  to 
require  action  by  several  groups  of  aircraft  (e.g.  , a large  airfield 
complex),  the  successive  waves  of  attacks  should  be  compressed  into 
a minimum  period  of  time  and  coordinated  to  come  from  various 
directions.  . . . 

■ Most  weapon  delivery  methods  begin  from  the  low  altitude 
i’ 

approach.  The  four  basic  bombing  techniques  are  low-level  approach  with 


f 


tactics,  dive  bombing  from  a medium  altitude,  level  bombing,  and 

31 

rovikin"  method  (known  in  the  West  as  loft  bombing).  Some 


ty^pjpi  bombing  techniques  are  shown  in  Figures  2 through  7.  Fighter- 
bomber  units  prefer  the  low-level  approach  with  pop-up  tactics,  with  the 
recommended  maneuver  at  the  top  being  either  the  half  loop  or  combat 

IP"’ 

turn.  Other  recommended  tact'  in  the  ground  attack  delivery  mode 


1.  Attack  out  of  the  sun. 

2.  Fly  along  woodlines  and  use  pop-up  delivery. 

3.  During  flak  suppression  missions,  make  the  first  attack 
against  radio-radar  installations. 

4.  During  squadron  sized  attacks,  the  squadron  coiiiiiidiider  and 


Wolfe,  p.  28. 
'wolfe,  pp.  29-33. 


Wolfe,  p.  29. 
"Wolfe,  pp.  30-35. 


Attack  From  a 


Fig.  3. 
Half-Loop. 


SOURCE:  Thomas  W.  Wolfe,  “Recent  Soviet  Literature  on  Tactical  Air 
Ifoctrine  and  Practice  (U),"  Report  No.  RM-6336-PR  (Santa  Monica,  Calif.: 
RjAND  Corp.,  July  1970),  p.  32. 


Mg.  4.  Attack  From  a 
Combat  Turn. 


Fig.  5.  Bombing  From  a 
Cl  in*— "Surovikin"  Method. 
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SOURCE:  Thomas  W.  Wolfe,  "Recent  Soviet  Literature  on  Tactical  Ai 
Doctrine  and  Practice  (U),"  Report  No.  RM-6336-PR  (Santa  Monica,  Calif 
RAND  Corp.,  July  1970),  p,  32. 
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Fig.  6.  Attack  From  Loop  and  Roll-Off 


Fig.  7.  Level  Bombing  After  Climb 


SOURCE:  Thomas  W.  Wolfe,  “Recent  Soviet  Literature  on  Tactical  Air 
Doctrine  and  Practice  (U),"  Report  No.  RM-6336-PR  (Santa  Monica,  Calif. 
RAND  Corp.,  July  1970),  p.  33. 
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the  wingwan  should  make  the  first  attack  end  should  be  followed  by  pairs 
in  tandem  at  short  intervals. 

5.  Flight  leaders  attack  first,  with  the  wingman  flying  cover. 
After  the  attack,  the  first  pair  will  cover  for  the  fol’owing  pair. 

6.  All  attacks  will  be  in  two-  or  four-ship  attacks  or  in 
spaced  pair  attacks. 

7.  Commanders  will  brief  the  overall  mission,  but  the  attack 
techniques  will  be  left  to  the  discretion  of  the  pilots. 


Close  Air  Support 

Traditionally,  close  air  support  as  employed  by  the  United 
States  has  not  been  a major  mission  of  Soviet  FA.  As  stated  in  the  US. 
Army  intelligence  analysis  on  Soviet  ground  forces: 

. . . Soviet  FRONT  Aviation  does  not  normally  utilize  high 
performance  aircraft  to  provide  close  air  support  along  the  line  of 
contact  except  in  certain  specialized  operations  and  situations  such 
as  mountain  operations,  hasty  river  crossings,  and  while  supporting 
penetrations  and  exploitations  which  have  outrun  the  bulk  of  the 
supporting  artillery,"^ 

The  main  mission  of  close  air  support  in  FA  is  to  provide  air 

strikes  as  an  extension  of  the  artillery.  There  are  no  airborne  forward 

air  controllers  in  FA  as  there  are  in  the  U.S.  Air  Force.  There  is  also 

no  direct  link  between  a Soviet  battalion  commander  and  his  supporting 

aircraft.  Higher  headquarters  control  most  targets,  which  consist  of 

regimental  sized  targets  such  as  enemy  forces  on  the  flanks,  enemy 

35 

reserves,  and  concentrations  of  enemy  forces  at  river  crossings. 
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DA,  OACSI , p.  242. 


Wolfe,  p.  49. 


Wolfe,  pp.  17-18. 
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Reconna i ssance 

Air  reconnaissance  is  emphasized  as  an  extremely  important  FA 

mission.  The  principal  missions  assigned  to  air  reconnaissance  units 
;hj 

are: 

1.  Locating  enemy  missile  launchers  and  weapon  depots. 

2.  Locating  enemy  airfields  and  determining  preparations  for 
and  direction  of  enemy  counterattacks. 

3.  Uncovering  enemy's  defensive  system. 

4.  locating  enemy  reserves,  especially  tanks  and  artillery. 

5.  Discovering  enemy's  supply  installations  and  routes. 

The  aircraft  employed  by  reconnaissance  units  are  the  all- 

weather  MIG-21R  and  MIG-21RF  (Fishbed-G/H) , YAK-28R  (Brewer),  IL-28R 

(Beagle),  YAK-25R  (Flashlight-D) , and  the  new  MIG-25R  (Foxbat-B) ,37 

Penetration  routes  are  at  a very  low  altitude  and  are  carried  out  to  a 

38 

depth  of  50  to  200  kilometers.  Specific  altitudes  vary  according  to 

aircraft,  equipment,  and  targets,  but  generally  they  are  not  more  than 

39 

several  hundred  meters  above  the  ground. 

An  interesting  mission  associated  with  reconnaissance  is  the 
mission  the  U.S.  Air  Force  refers  to  as  strike  control  and  reconnais- 
sance and/or  armed  reconnaissance.  The  Soviet  version  of  this  mission 


36 


UA,  OACSI , pp.  242-43. 

37 

Nenaul  and  Guns ton,  p,  26;  and  Wiener,  pp.  156-57. 

38... „ 39 


Wiener,  p.  157. 


Wolfe,  p.  69. 
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is  explained  below. 

In  addition  to  such  routine  observation  by  tactical  pilots, 
there  Is  also  the  use  of  what  the  Soviets  call  “hunter  tactics," 
which  amount  essentially  to  armed  reconnaissance.  Soviet  sources 
place  a good  deal  of  emphasis  on  "free  hunt"  missions,  usually  by 
fighter-bombers,  which  are  intended  especially  to  search  out  and 
destroy,  or  at  least  to  "disorganize"  operations  of  the  enemy's 
nuclear  and  missile  forces.  ® 

These  hunter/killer  flights  will  either  destroy  the  target  themselves  or 

41 

call  for  reinforcements  and  mark  the  target  for  follow-on  flights. 

Colonel  Sidorenko  emphasized  the  "hunter"  mission  as  being  effective  for 

nuclear  suppression  when  he  said; 

The  most  effective  battle  with  enemy  nuclear  missile  weapons  can 
be  conducted  by  fighter- bomber  aviation  employing  the  independent 
search  and  destruction  of  targets  which  have  been  discovered,  that 
is,  the  "hunting"  metnod.  This  method  of  accomplishing  the  combat 
mission  was  widely  employed  by  our  aviation  during  the  Great  Patri- 
otic War.  Now,  it  will  be  employed  with  consideration  of  the 
changes  which  have  taken  place  in  the  airplanes  themselves,  tneir 
armament,  as  well  as  the  enen\y  air  defense  and  the  nature  of  the 
targets  (objectives) . 


Ai rl i ft 

The  final  major  task  of  FA  is  its  support  of  tactical  airlift 
operations.  This  role  has  received  increased  emphasis  in  recent  years. 
The  Soviets  realized  in  the  late  1960s  that  large  airlift  operations 
were  essential  to  taking  advantage  of  offensive  nuclear  warfare  and  to 
capitalizing  or,  nuclear  strikes.  In  Colonel  Sidorenko's  words  explain- 
ing the  missions  and  targets  of  tactical  airborne  operations: 

. . . Tactical  airborne  landings  will  be  employed  at  any  time 

40  41  42 

Wolfe,  p.  70.  Wolfe,  p.  70.  Sidorenko,  p.  136. 
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uml  they  will  be  assigned  the  most  diverse  missions:  timely  explo  - 
Ution  of  results  of  nuclear  strikes;  capture  and  destruction  of 
enemy  means  of  nuclear  attack,  airfields,  depots,  and  other  objec- 
tives- capture  and  retention  of  important  positions,  crossings, 
rauntlin  passes;  disorganization  of  troop  control  and  rear  area 
operations;  prevention' or  delay  of  the  approach  of  reserves  fra  the 
depth  or  of  enemy  withdrawal,  and  assistance  to  troops  att^nJ 
from  the  front  ^destroying  the  enemy.  Tactical  airborne  landings 
have  an  especially  important  role  in  exploiting  the  resul  . 
nuclear  strikes.  . • . 

The  operations  mentioned  in  the  preceding  excerpt  could  entail 
air  assault  and  airborne  missions  with  transports  and  troop  helicopters. 
Unit  tactical  airborne  operations  are  usually  associated  with  motorized 
rifle  battalion  sized  forces.44  Of  course  these  operations  will  coin- 
cide with  the  total  offensive  and  will  be  supported  by  other  forces. 

...  . .To  assure  the  landing  of  a large  air-drop  at  a great  depth  the 
enemy  air-defense  must  be  neutralized  by  ECM,  air  operations,  and  rocket 
45 

strikes." 

Conclusions 

The  major  air  threat  to  front  line  tactical  forces  today  is 
Soviet  Frontal  Aviation  or  its  exported  equivalent.  Large  in  numbers 
and  qualitatively  improving,  this  threat  is  indeed  impressive.  Because 
of  its  increased  capability  to  strike  at  deeper  targets  with  ’arger 
payloads.  Frontal  Aviation  forces  complement  the  new  Soviet  offensive 


^Sidorenko,  p.  103, 


44DA,  OACSI,  P.  244;  and  Sidorenko,  P-  103. 


^Sokolovskiy,  p.  294. 
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strategy.  This  strategy  calls  for  a massive  preplanned  air  offensive  if! 
the  early  stages  of  the  war.  This  attack  will  be  targeted  against  the 
enemy's  air  forces,  air  defenses,  and  nuclear  capabilities. 

The  primary  tactic  to  be  employed  will  be  low-altitude  penetra- 
tion with  electronic  countermeasures  and  air  escort  support.  Large 
scale  reconnaissance  and  airlift/air  assault  operations  will  take  place 
over  enemy  territory.  Independent  fighter  sweeps  and  armed  reconnais- 
sance "hunting"  missions  will  permeate  the  forward  edge  of  the  battle 
area.  The  majority  of  the  air  battle,  both  offensive  and  defensive, 
will  be  fought  at  extranely  low  altitudes  and  high  speed. 

This  chapter  has  explained  the  changing  Soviet  Frontal  Aviation 
doctrine  and  its  implications  for  the  United  States  defensive  counterair 
capability.  Integrated  air  defense  doctrine  and  procedures  must  con- 
sider the  large  scale  offensive  tactics  the  enemy  is  prepared  to  employ. 
Defensive  counterair  doctrine  should  concentrate  on  defending  the  prior- 
ity targets  of  Frontal  Aviation  and  must  be  prepared  to  intercept 
attacking  aircraft  vat  extremely  low  altitudes  and  high  speeds. 
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CHAHTt  R IV 


IAUS:  DOCTRINE. , ORGANIZATION , AND  METHODS 
OF  CONTROL  AND  IllVEGRATION 


Introduction 

Vast  improvements  in  Soviet  offensive  tactical  air  capability 
an«l  the  new  Soviet  offensive  doctrine  require  a reassessment  of  the 
United  states  tactical  air  defenses.  The  United  States,  unlike  many 
other  countries , still  maintains  a distinct  service  separation  in  its 
armed  forces  between  air-to-air  defenders  and  surface-to-air  defenders. 
The  former  are  in  the  Air  Force,  while  the  latter  are  a branch  of  the 
Army.  The  combining  of  these  two  separate  defensive  forces  into  an 
integrated  air  defense  system  (IADS)  is  a complex  process.  Thus  the 
assessment  of  United  States  tactical  air  defense  is  a difficult  task. 

To  assess  the  effectiveness  of  the  IADS  in  countering  Uk 
threat,  toe  individual  capabilities  of  each  service's  defensive  system 
must  be  examined.  More  importantly,  however,  the  process  by  which  the 
two  services  Integrate  their  defensive  weapons  into  the  IAUS  as  a whole 
is  of  even  greater  significance.  This  integration  Pn  cess  lies  at  the 
cornerstone  of  the  IADS  effectiveness  question.  Individual  weapon 
performance  and  service  defensive  interoperability  are  dependent  on  how 
well  this  integration  process  works. 
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constitute  the  IADS  make  the  integration  processes  complex  and  confus- 
ing. Historical  service  parochialism  and  individual  weapon  development 
have  prevented  smooth  integration.  These  and  other  problems  have  also 
contributed  to  doctrinal  differences  and  procedural  arguments  between 
the  two  services.  In  addition,  IADS  organizations  have  grown  cumbersome 
and  overly  centralized.  The  two  services  are  beginning  to  solve  many 
integration  problems,  but  implementing  the  solutions  is  difficult  and 
slow. 

(he  United  States  IADS  is  explained  in  this  chapter  and  in 
Chapter  V with  emphasis  on  integration  processes  and  associated  prob- 
lems. Doctrine  is  discussed  here  from  the  viewpoints  of  both  the  Air 
force  and  the  Army  to  illustrate  how  each  service  perceives  the  defen- 
sive air  battle  and  the  role  of  integrated  air  defense  (1AD).  The 
development  of  the  complex  IADS  organization  and  methods  of  employment 
is  a direct  result  of  historical  doctrinal  disputes  and  controversial 
agreements  between  the  services.  These  organizations  and  means  of 
employment  are  defined  in  detail  to  demonstrate  conceptual  operation  of 
the  system.  Actual  equipment,  weapons,  and  training  are  discussed  in 
the  next  chapter  for  the  purpose  of  determining  if  conceptual  system 
design  meets  operational  requirements. 

Doctrine 

Current  joint  doctrine  for  integration  of  air  defense  weapons 
was  developed  in  the  late  1950s  and  early  1960s  following  the  Key  West. 


and  Newport  conferences  in  which  the  Department  of  Defense  classified 

service  roles  and  missions.  One  of  the  functions  resulting  from  the 

early  conferences  was  that  the  Air  Force  would  develop  "doctrines, 

procedures,  and  equipment  for  air  defense  from  land  areas. As  a 

result  of  Department  of  Defense  Directive  5100.1  (31  December  1958)  and 

* further  guidance  in  Publication  2 by  the  Joint  Chiefs  of  Staff  in  Novem- 

oe'-  1959,  the  Army  and  Air  Force  Chiefs  of  Staff  reached  a controversial 

agreement.  This  so-called  Decker/' LeMay  agreement  was  the  basis  for 

Publication  8 by  the  Joint  Chiefs  of  Staff  in  May  1964,  Doctrine  for  Air 

2 

Defense  From  Overseas  Land  Areas . 

Publication  8,  which  has  not  been  amended  or  changed  since  1964, 
remains  the  cornerstone  document  upon  which  IAD  doctrine  is  based.  The 
organization  for  joint  air  defense  operations  is  doctrinal ly  established 
in  this  publication  to  provide  for  "centralized  direction  and  maximum 
decentralized  authority  to  engage  hostile  aircraft."2 3  The  centralized 
commander  would  normally  be  an  Air  Force  commander.  While  this  is 
generally  accepted  in  today's  Army  manuals,  the  Army  opposed  it  at  the 

^Department  of  Defense,  Functions  of  the  Department  of  Defense 
and  Its  Major  Components,  DQD  Dir  5100.1  (31  December] 958) , p.  12. 

2"A1r  Defense  and  Air  Superiority,"  Draft  Annex  (n.p., 

n.d.),  entire  source.  (USACGSC  Library  Doc.  N-18090.3.  This  unpub- 
lished draft  of  an  80-page  staff  study  lists  numerous  Amy  arguments 
against  the  Decker/LeMay  agreements  and  the  proposed  Publication  8 by 
the  Joint  Chiefs  of  Staff.) 

3 

Department  of  Defense,  Joint  Chiefs  of  Staff,  Doctrine  for  Air 
Defense  From  Overseas  Land  Areas,  JCS  Pub  8 (May  1964),  p.  9. 
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time.4  Publication  8 discusses  the  integration  of  air  defense  weapons 
only  briefly,  and  that  is  in  Paragraph  305,  “Effectiveness  of  Various 

Air  Defense  Weapon  Systems,"  which  reads: 

The  air  defense  commander  must  insure,  through  his  organization 
and  application  of  appropriate  procedures,  that  optimum  effective- 
ness is  realized  from  each  of  the  various  air  defense  weapon  systems 
and  that  no  unnecessary  restrictions  are  placed  upon  their  employ- 
ment. 


i ?: 
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Air  Force  Doctrine 

Since  the  Air  Force  is  given  primary  responsibility  for  the 
formulation  of  air  defense  doctrine,  an  examination  of  its  doctrine 
regarding  the  IADS  has  considerable  merit.  Unfortunately,  no  single 
Air  Torce  doctrinal  manual  is  specifically  devoted  to  tactical  air 
defense.  The  Air  Force  interpretation  of  IAD  can  be  examined  only  by 
combining  bits  and  pieces  from  a number  of  Air  Force  1-  and  2-series 
manuals.  The  most  important  Air  Force  manuals  that  deal  with  IAD 

doctrine  are: 

1.  Basic  Doctrine , AFM  1-1,  15  January  1975. 

2.  Tactical  Air  Operations--Counterair,  Close  Air  Support,  and 

Air  Interdiction , AFM  2-1,  2 May  1969. 

3.  Tactical  Air  Force  Operations— Tactical  Air  Control  System 

(TACS),  AFM  2-7,  25  June  1973. 

4 . Tactical  Air  Operations— Airspace  Control  in  the  Combat 

4"Air  Defense  and  Air  Superiority,"  p.  3. 

^Department  of  Defense,  Joint  Chiefs  of  Staff,  p.  12. 
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ArtM  , AIM  ?-l April  1 973. 

b.  US  Air  Force/U5  Ariij^  Airspace  Management  in  an  Area  of 
Operation,  AFM  2-14,  1 November  1976. 

Although  the  dates  on  most  of  these  manuals  are  relatively 
recent,  doctrine  concerning  air  defense,  sometimes  referred  to  in  the 
Air  Force  as  defensive  coynterair,  has  remained  basically  unchanged 
since  World  War  II.  The  Air  Force  has  consistently  accorded  top  prior- 
ity to  offensive  counterair,  deep  penetration,  and  interdiction  mis- 
sions. Offensive  air  operations  dominated  tactical  air  forces  through- 
out the  Korean  and  Vietnam  wars.  This  offensive  strategy  has  been 
reflected  not  only  in  Air  Force  doctrinal  evolution^  but  also  in  air- 
craft development.  Air  Force  fighter  aircraft  design  characteristics 
stress  long  range,  air-to-air  refueling  capability  to  extend  range 
further,  sophisticated  self-contained  navigation  equipment  and  penetra- 
tion aids,  and  the  ability  to  carry  large  weapon  loads.  Even  the  F-15, 
the  first  Air  Force  fighter  to  be  used  exclusively  for  air-to-air  combat 
since  the  F-106,  was  originally  designed  as  a multipurpose  fighter. 

The  wisdom  of  this  historically  offensive  oriented  tactical  air 
doctrine  is  being  questioned  by  various  elements  of  America's  military 
society  and  civilian  institutions.  For  example,  a recent  news  article 
cited  a 1977  Brookings  Institute  stucty  that  urges  a reorganization  and 

6 

Charles  0.  Brown  and  Johnnie  R.  Reeder,  "The  Development  cf 
Counterair  Doctrine"  (Research  Report  No.  5858,  Air  War  College,  April 
1976),  entire  report.  (DDC  Doc.  AO  B011161.) 


61 


r 


upgrading  of  America's  tactical  air  defense  posture  in  Europe.7  Two 

f recent  war  college  studies  further  highlight  the  fact  that  the  Air  Force 

1 has  been  remiss  in  defensive  counterair  doctrinal  development.  The 

following  excerpt  aummarizes  the  concern: 

The  possibility  that  the  USAF  [U.S.  Air  Force]  might  have  to 
operate  from  airfields  which  enemy  air  power  actually  attacks  is 
glossed  over  in  USAF  basic  and  operational  doctrines.  . . . There 
seems  to  be  some  irrational  expectation  that  all  wars  will  be  fought 
from  sanctuaried  airfields.  . . . 


I 

. . . USAF  doctrine  should  officially  acknowledge  the  possibil- 
ity of  fighting  a defensive  air  campaign,  since  that  is  a possible 
situation  faced  in  Europe.  , . 

The  author  of  the  second  study  questioned  the  validity  of  a North  Atlan- 
tic Treaty  Organization  (NATO)  offensive  air  strategy.  He  convincingly 
concluded  that  it  would  be  impossible  to  gain  air  superiority  or  to 

conduct  an  effective  interdiction  campaign  in  a short,  intensive 
g 

European  conflict. 

Despite  these  and  other  warnings,  the  preference  for  offensive 
operations  over  defensive  counterair  continues  to  permeate  current  Air 
Force  doctrine.  Basic  Doctrine,  a 1977  draft  update  of  AFM  1-1,  states 


Bernard  Weinraub,  "Air  Attack  'Threat'  to  NATO:  West  Vulner- 
able to  Soviet  Strike,  Brookings  Finds,"  Kansas  City  Times,  30  January 
1978,  p.  8A. 

O 

Claude  C.  Blanch,  "Air  Superiority  Today  and  Tomorrow"  (Report 
No.  5847,  Air  War  College,  April  1976),  pp.  21-22.  (DDC  Doc. 

AD  B011430L.) 

g 

Ray  G.  Thompson,  "An  Alternative  NATO  Air  Strategy  of  Defensive 
Operations"  (student  paper,  U.S.  Army  War  College,  16  March  1972), 
pp.  44-48. 
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that  offensive  counters^  operations  "are  the  most  effective  means  for 
achieving  air  superiority  and  are  essential  to  gaining  air  supremacy."10 
AFM  2-1  parallels  this  thinking  by  stating: 

. . . [U]ntil  air  supremacy  is  gained,  the  emphasis  should  be  on 
offensive  counter  air  operations.  Air  defense,  while  vital  to  the 
total  counter  air  program,  is  a relatively  inefficient  means  of 
destroying  enen\y  air  potential  and,  by  its  very  nature  reacts  only 
when  the  enemy  exercises  initiative  action.  Offensive  pressure  must 
be  maintained  so  that  the  enemy  is  forced  to  withhold  a significant 
portion  of  his  air  potential  for  defense  of  his  own  area. 

While  stressing  the  importance  of  offensive  operations,  AFM  2-1 
only  briefly  discusses  defensive  counterair  operations.  It  reemphasizes 
the  fact  that  the  Air  force  has  the  overall  responsibility  for  integrat- 
ing the  theater  air  defenses  by  stating: 

It  is  essential  that  a single  Air  Force  commander  be  assigned 
overall  responsibility  for  gaining  and  maintaining  air  supremacy. 
Friendly  forces  assist  to  the  degree  that  their  organic  capabilities 
and  efforts  can  contribute  to  the  success  of  the  counter  air  task. 
The  AFCC  [Air  Force  Component  Commander]  is  normally  designated  Area 
Air  Defense  Commander  and  Area  Airspace  Control  Authority.  As  Area 
Air  Defense  Commander  his  mission  is  to  coordinate  and  integrate  the 
entire  air  defense  effort  within  the  joint  force  command.  . . 

The  manual  further  establishes  that  the  AFCC  has  the  responsibility  to 

"insure  that  optimum  effectiveness  is  realized  from  each  of  the  various 

air  defense  weapon  systems"  and  to  establish  "air  defense  procedures  and 

1 3 

rules  of  engagement." 


Department  of  the  Air  Force,  United  States  Air  Force  Basic 
Doctrine,  AFM  1-1  (DRAFT)  (20  May  1977),  p.  21. 

^Department  of  the  Air  Force,  Tactical  Air  Operations--Counter- 
air,  Close  Air  Support,  and  Air  Interdiction,  AFM  2 - 1 { 2 May"  1969)7 
p.  5-3  (hereinafter  cited  as  DAF,  AFM  2-1 ) 


Ibid.,  p.  5-2. 


’ibid.,  pp.  5-2  & 5-4. 
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Reflecting  the  designation  of  the  AFCC  as  the  Theater  Air 
Defense  Coninander,  Air  Force  doctrinal  manuals  continually  stress  the 
need  for  centralized  control  of  air  defense  weapons.  AFM  2-1  explains 
it  this  way: 


. . . Effective  air  defense  requires  centralized  control  of  air 
defense  weapons  within  an  area  of  operations.  Control  agencies  and 
cow-unications-electronics  facilities  must  provide  the  means  for 
integrating  air  defense  actions  with  all  other  air  operations. 
Adequate  early  warning  and  defense  in  depth  should  be  provided  to 
allow  engagement  by  multiple  weapon  systems.  Identification  crite- 
ria, weapon  assignment  procedures,  and  rules  of  engagement  must  be 
uniform  arid  the.  activities  of  strike  and  support  aircraft  must  be 
coordinated  with  air  and  surface-to-air  defense  activities.'1* 

Although  the  remaining  2-series  manuals  briefly  discuss  air 
defense,  their  main  thrust  is  an  explanation  of  the  intricate  command 
and  control  relationships  throughout  the  air  defense  and  airspace  man- 
agement organization.  These  manuals  are  based  on  the  premise  that  "air 
defense  and  airspace  control  are  interrelated  and  inseparable.  Thus  a 

coordinated  and  integrated  air  defense  and  space  control  system  under  a 

1 5 

single  authority  is  essential."  This  appears  to  be  the  basic  ration- 
ale for  the  overemphasis  on  centralized  control  throughout  the  IADS 
organization. 

Surprisingly,  not  one  of  the  manuals  under  consideration  here 
discusses  the  basic  issue  of  how  an  IADS  is  to  operate.  Such  items  as 


14DAF,  AFM  2-1,  p.  5-3. 

15 

Department  of  the  Air  Force/ Department  of  the  Army,  US  Air 
Force/US  Army  Airspace  Management  in  an  Area  of  Operation,  AFM  2-14/ 
FM  100-42  (1  November  1976),  p.  l'-l. 
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IAU  procedures,  rules  of  engagement,  airspace  and  geographical  control 
zones,  target  allocation,  and  assignment  decisionmaking  are  not  even 
discussed.  In  summary.  Air  Force  doctrine  manuals  are  historical  copies 
of  past  offensively  oriented  manuscripts  and  they  lack  the  necessary 
recognition  of  a changing  balance  of  power.  On  the  other  hand  and  as 
shown  next,  the  Army  has  attempted  to  update  its  air  defense  manuals 
based  on  the  new  threat. 


Army  Doctrine 

In  1976  the  Army  published  the  first  of  its  new  "how  to  fight" 
doctrine  manuals,  FM  100-5.  Since  then,  branches  within  the  Army  have 
published  new  "how  to  fight"  manuals  that  include  a new  series  of  air 
defense  artillery  (ADA)  employment  manuals.  The  manuals  that  concern 
IAOS  doctrine  are: 

1.  Operations,  FM  100-5,  1 July  1976. 

2.  U.S.  Army  Air  Defense  Artillery  Employment,  FM  44-1 , 

26  March  1976. 

3.  U.S.  Army  Air  Defense  Artillery  Employment:  Chaparral/Vul- 
can, FM  44-3,  30  September  1977. 

4 • U-S.  Army  Air  Defense  Artillery  Employment:  Redeye , 

FM  44-23,  30  September  1977. 

5.  U. S.  Army  Air  Defense  Art! llery  Employment:  Hawk,  FM  44-90, 
30  November  1977. 

FM  100-5,  the  fundamental  Army  doctrinal  manual  for  operations, 
lays  the  foundation  for  the  Army's  reliance  on  the  "active  defense"  and 
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states  that  the  "first  battle  of  our  next  war  could  be  its  last  bat-  1 

tle."^  The  Army  is  basing  its  doctrine  on  fighting  outmanbered  and 

especting  to  win  a short,  intense  defensive  first  battle  with  the  enemy.  • 

Throughout  FM  100-5  arid  as  taught  in  the  U.S.  Army  Command  and  General 

Staff  College,  defensive  action  in  a short,  intense  war  will  be  the 

primary  method  of  operation  for  the  Army.  This  defensive  Army  strategy 

somewhat  clashes  with  the  offensively  oriented  Air  Force  doctrine 

discussed  earlier. 

Even  though  the  Air  Force  has  been  given  overall  responsibility 
for  Integrating  air  defense,  the  Army  ADA  employment  manuals  address 
more  of  the  basic  IAD  doctrinal  issues  than  do  the  Air  Force  manuals. 

Although  the  Army's  general  treatment  of  IAD  doctrine  is  very  thorough, 
some  major  misconceptions  relating  to  interceptor  integration  are  quite 
disturbing.  To  begin,  FM  44-1  lists  the  four  basic  ADA  employment 
principles.  These  are  weapon  mass,  weapon  mix,  mobility,  and  integra- 
tion. In  describing  integration  doctrine,  the  Army  manual  explains  that 
"air  defense  artillery  weapons  must  be  integrated  into  the  force  com- 
mander's scheme  of  maneuver  and  also  into  the  battle  for  air  superior- 
17 

ity."  How  this  integration  takes  place  is  further  explained  by  list- 
ing the  family  of  weapons  and  how  the  weapons  are  to  be  used.  For 

^Department  of  the  Army,  Operations , FM  100-5  (1  July  1976), 

p.  1-1. 

^Department  of  the  Army,  U.S.  Army  Air  Defense  Artillery 
Employment,  FM  44-1  (26  March  1976),  p.  5-3  Thereinafter  cited  as  DA, 

FM  44-1). 
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. . . Manned  fighter  aircraft  complete  the  family.  They  seek  to 
strike  enemy  aircraft  on  the  ground  or  to  engage  enemy  aircraft 
well-forward  of  the  FEBA  [forward  edge  of  the  battle  area]  to  effect 
maximum  attrition  and  break  up  concentrated  attack  formations 
before  they  reach  elements  of  the  Arn\y  in  the  field  protected  by 
ADA.18 

References  to  the  large  offensive  counterair  battle  the  Air 
Force  plans  to  fight  are  seen  in  the  preceding  excerpt  on  fighter 
employment.  Even  in  the  new  FM  44-1,  the  Array's  concept  of  Air  Force 
participation  in  the  air  defense  battle  is  that  the  interceptors  be 
assigned  a mission  “well -forward"  of  the  FEBA.  Unfortunately,  "well- 
forward"  of  the  FEBA  is  probably  the  most  dangerous  and  ineffective 
place  for  interceptors  to  be  assigned.  Not  only  is  the  enemy's  own  ADA 
most  effective  in  this  area,  but  lack  of  friendly  ground-controlled 
intercept  (GCI ) stations,  excessive  fuel  loads,  external  pod  carriage  of 
electronic  countermeasures  (ECM),  and  difficult  navigation  become 
compounding  problems  in  this  region. 

Another  doctrinal  area  of  concern  with  FM  44-1  is  its  explana- 
tion of  the  role  of  Air  Force  interceptors  in  the  medium-to-high  alti- 
tude regime  (see  Fig.  8).  As  stated  in  the  manual:  "The  long-range 
Nike  Hercules  system,  in  conjunction  with  Air  Force  interceptors  and  the 
Hawk  missile  system,  is  employed  against  the  medium-  and  high-altitude 

18QA,  FM  44-1,  p.  2-5. 
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Weapons  engagement  zones  are  defined  by  horizontal  tx  undaries  through  the  use  of  the 
geographic  reference  (GEOREF)  system  and  by  attitude  limits. 


In  this  case,  the  LOMEZ  would  have  been  established  based  on  a 
message,  such  as: 

“LOMEZ  established  GEOREF  squares  MG.  MF,  & ME.  0-35.000 feet  MSL 
GEOREF  squares  KG.  KF.  KE,  LG.  LF  & LE  0-5,000  feet  MSL."  (Horizontal 
limits  may  also  be  defined  by  partial  GEOREF  squares  and/or  by  geographic 
coordinates.) 


SOURCE:  Department  of  the  Army,  U,S.  Army  Air  Defense  Artiller> 
loyment:  Hawk.,  FM  44-90  (30  November  1977),  p.  5-13. 

Fig.  8.  Air  Defense  Weapons  Engagement  Zones  (Vertical  View) 


1 i 


employment,  coupled  with  the  ‘'well -forward"  strategy,  places  the  manned 
interceptor  in  the  worst  possiblp  location  for  intercepting  the  primary 
enemy  air  threat,  which  will  be  low  altitude  aircraft.  Enemy  ADA  is  of 
even  further  concern.  Overlaying  the  engagement  zone  figure  of  FM  44-1 
with  the  enemy  AOA  figure  from  FM  100-5  graphically  displays  the  problem 
for  the  interceptor  pilot  (see  Fig.  9). 

Despite  these  major  misconceptions  concerning  interceptor 
employment,  the  Army's  remaining  explanation  of  IAD  employment  doctrine 
is  very  informative.  Momentarily  disregarding  the  location  of  the 
engagement  zones.  Figures  8 and  9 show  that  the  integrated  air  defense 
doctrine  of  the  United  States  as  articulated  by  the  Army  is  similar  to 
the  Arab  and  Soviet  “zonal  control"  (see  pages  29-30  and  40-41).  Fur- 
ther evidence  of  this  is  found  in  FM  44-1,  where  it  is  explained  that 
segregation  of  air  defense  weapons  is  insured  through  airspace  and 
geographical  separation.  Weapons  engagement  zones,  restricted  areas, 
and  safe  corridors  are  used  to  solve  the  fratricide  problem.  Simultane- 
ous engagement  by  Hawk  and  interceptors  is  considered  only  under  special 

20 

circumstances  and  highly  controlled  conditions. 

The  FM  44-1  discussion  of  "Hawk  belts"  and  forward  missile 

intercept  2ones  along  the  borders  in  Europe  hint  at  the  common  usage  of 

21 

this  zonal  control  doctrine.  This  is  in  fact  the  case  as  a 1976  study 


*DA,  FM  44-1,  p.  5-5. 


JDA,  FM  44-1,  pp.  6-2  & 6-3. 


DA,  FM  44-1,  p.  3-7. 
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SOURCES:  Department  of  the  Army,  U.S . Army  Air  Defense  Artillery 
Employment:  Hawk , FM  44-90  (30  November  1977),  p.  5-13;  Department  of 
the  Army,  Operations,  FM  100-5  (1  July  1976),  p.  8-3;  and  Department  of 
the  Army,  U.S.  Army  Air  Defense  Artillery  Employment,  FM  44-1  (25  March 
1976),  p.  6-3. 

Fig.  9.  Weapons  Engagement  Zone  Problem  for  Interceptor  Pilots 
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of  NATO  tactical  air  forces  explains  European  1 AD  doctrine.  According 
to  the  study: 

In  2ATAF  [Allied  Tactical  Air  Forces],  fighters  conduct  a zonal 
defense  in  the  rear  of  the  Hawk  Belt,  which  lies  80  to  120  kilome- 
U rs  from  the  Demarcation  Line  (DL).  . . . Since  preplanned  effec- 
tive Combat  Air  Patrol  (CAP)  positions  are  behind  the  Hawk/Nike 
engagement  zones  considerable  enemy  penetration  of  the  forward  area 
will  occur  before  enemy  aircraft  are  engaged  by  friendly  defensive 
fighters  and  friendly  air  superiority  will  be  non-existent  in  the 
forward  areas. 

In  4ATAF  fighters  defend  as  far  forward  as  possible  to  assist 
the  am\y  and  to  protect  key  land  and  air  facilities.  This  levies  a 
requirement  to  gain  and  maintain  air  superiority  further  forward, 
consequently,  4ATAF  air  defense/CAP  positions  are  closer  to  the  DL 
than  similar  positioning  in  the  2ATAF  area.  The  4ATAF  hawk  sites 
art?  also  situated  much  closer  to  the  DL  and  employ  a mobile  concept, 
moving  to  alternate  sites  during  buildup/hostilities.  . . 

While  the  Army  ADA  doctrine  manuals  contain  major  misconceptions 
in  interceptor  employment,  their  general  explanation  of  IAD  doctrine  and 
procedures  is  excellent.  Unlike  the  Air  Force  manuals,  the  Army  manuals 
discuss  the  major  considerations  of  IAD  control --weapons  engagement 
zones,  geographical  control,  and  other  employment  problems.  Unfortu- 
nately, this  unilateral  state  of  doctrinal  development  exists  despite 
directives  by  the  Department  of  Defense  and  publications  by  the  Joint 
Chiefs  of  Staff  that  give  IAD  doctrine  responsibility  to  the  Air  Force. 
It  appears  that  the  Army,  rather  than  Ignoring  the  problem,  has  pru- 
dently Initiated  some  effort  toward  developing  operational  IAD  doctrine 
and  the  Air  Force  is  reluctant  or  institutionally  opposed  to  doing  so. 

n? 

Steven  L.  Canby,  "Tactical  Ai. “power  in  Europe:  Airing  the 
European  View  (•)),"  Report  No.  TSC-P0-471-1  (Santa  Monira,  Calif.: 
Technology  Service  Corporation^  19  July  1975),  pp.  39-40. 


is  that  the  IAOS  command,  control,  and  communication  lines  do  not  over- 
lap. Terms  such  cs  “command  less  operational  control"  are  common 
throughout  the  organization.  As  a result  and  in  an  attempt  to  simplify 
the  explanation  of  how  the  system  works,  this  writer  has  concentrated  on 
a description  of  the  important  functional  weapons  control  and  communica- 
tion lines  throughout  the  IAD  organization.  This  description  focuses  on 
the  positions  that  are  responsible  for  developing  and  passing  the  IAD 
battle  plan,  weapons  rules  of  engagement,  and  target  assignments.  Also 
explained  are  the  lines  of  control  and  communication  whereby  target 
Information,  weapon  integration,  and  firing  decisions  are  passed. 

As  a brief  overview,  the  tactical  air  defense  organization  Is 
based  on  the  doctrinal  principle  of  centralized  management  and  control 
and  decentralized  execution.  The  AFCC,  acting  as  the  Area  Air  Defense 
Commander,  controls  all  air  defense  forces  through  an  organization 
called  the  Tactical  Air  Control  System  (TACS)  (see  Fig.  10).  Through 
the  tactical  air  control  center  (TACC),  the  AFCC  permits  decentralized 
control  of  essential  air  missions  to  subordinate  TACS  elements.  The 
planning  for  the  Integration  of  air  defense  resources  is  accomplished  in 
the  TACC;  however,  the  actual  control  of  the  air  defense  battle  is 


<5  legated  to  the  control  and  reporting  centers  and  posts  (CRCs/CRPs) . 


AIM  FORCE  COMPOMEMT  COMMANDED 


cal  Tactical  Air  Control  System  (TACS) 
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At  the  CRCs,  Anny  ADA  weapons  are  integrated  into  the  system 
through  data  link  and  communication  lines  to  the  Anny  Air  Defense  Com- 
mand Posts  (AADCPs)  (see  Fig.  11).  An  AADCP  may  be  at  various  echelons 
depending  upon  the  scale  of  operations,  but  it  would  normally  be  either 
at  brigade  or  group  level  or  at  Hawk  battalion  level.  The  lines  of 
control  are  then  decentralized  down  to  individual  Hawk  batteries  and 
Chaparral/Vulcan  (C/V)  battalion  AADCPs.  Further  lines  of  control  and 
communication  exist  between  the  C/V  AADCPs  and  the  C/V  squad  leader  and 
Redeye  teams. 

Through  this  extensive  system  the  AFCC  exercises  centralized 
operational  control  of  all  theater  air  defense  weapons.  He  does  this  by 
implementing  rules  of  engagement  and  standard  operating  procedures. 

This  organization  looks  simple;  however,  many  subtle  and  some  not  so 
subtle  problems  are  associated  with  it.  The  lines  of  control  and  commu- 
nication are  toe  centralized  and  cumbersome  to  respond  to  the  kind  of 
intense  low  altitude  air  battles  that  we.c  fought  in  the  1973  Middle 
East  War.  Many  of  the  important  positions  required  for  IAD  planning  and 
control  are  never  exercised.  The  effectiveness  of  SHORAD  weapons  is 
reduced  due  to  lengthy  lines  of  communication  and  lack  of  integration 
with  the  Air  Force  and  Hawk  early  warning  radars.  These  and  other 
problems  throughout  the  IADS  organization  are  expanded  upon  in  the 
following  discussion  of  the  IADS  organization  from  the  AFCC  down  to  the 
Redeye  team  leader. 


The  centralized  management  concept  requires  the  AFCC  to  maintain 
positive  control  over  all  Air  Force  and  Army  air  defense  weapons.  Me 
does  so  by  recommending  an  overall  air  defense  battle  plan  to  the  Joint 
Forces  Commander  (usually  an  Army  commander).  In  the  battle  plan,  the 
AFCC  recommends  the  apportionment  of  tactical  air  resources  to  be 
devoted  to  air  defense  and  the  rules  of  engagement  for  air  defense 
weapons.  The  apportionment  recommendation  alone  is  an  important  deci- 
sion. A recent  study  of  a European  scenario  explained  that  a simple 

10%  change  in  the  apportionment  of  tactical  air  forces  could  lead  to  a 

23 

50%  increase  in  the  ground  area  lost  by  NATO  forces. 

Although  the  number  of  fighters  apportioned  to  the  air  defense 
forces  is  important,  an  even  more  important  factor  that  affects  the 
outcome  of  the  air  defense  battle  could  be  the  rules  of  engagement  by 
which  execution  of  the  battle  is  decentralized  to  subordinate  elements 
in  the  TACS.  Terms  such  as  "centralized  control"  and  "decentralized 
execution,"  "command  less  operational  control,"  and  "operational  control 
of  weapons"  are  common  throughout  the  IADS  organization.  These  terms 

| make  the  actual  weapons  engagement  control  lines  confusing  to  the  opera- 

i 

tors.  This  confusion  factor  forces  the  AFCC  to  Invoke  rather  strict 

E.  Dews  and  others,  "Tactical  Airpower  in  a Mid-Seventies  NATO 
Defensive  Contingency  (NATO  ALPHA)  (U)"  (Santa  Monica,  Calif.:  RAND 
Corp.,  October  1974),  p.  xil.  (DDC  Doc.  AD1000156L.) 

^Department  of  the  Army,  U.S.  Army  Air  Defense  Artillery 
Employment:  Hawk,  FM  44-90  (30  November  197717  p.  5-20  (hereinafter 
cited  as  DA,  FM  44-90). 
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and  universal  rules  of  engagement  and  weapons  control  status  on  all  air 
defense  weapons,  thereby  grossly  inhibiting  their  effectiveness. 

Tactical  Air  Control  Center 

The  air  defense  battle  plan  the  AFCC  proposes  to  the  Joint  Fc-"ce 
Commander  Is  formulated  by  the  AFCC  staff  in  the  TACC.  According  to 
TACR  55-45,  the  individual  who  is  actually  responsible  for  developing 
the  dally  apportionment  recommendation  that  the  AFCC  briefs  to  the  Joint 
Force  Commander  is  the  chief  of  the  Fighter  Planning  Branch  in  the 
Current  Plans  Division  of  the  TACC.^ 

Also  according  to  TACR  55-45,  however,  the  key  individual  in  the 
TACC  for  the  development  of  the  I AD  plan  is  the  TACS  Planning  Officer. 
The  regulation  states  that  this  individual,  who  also  works  in  the  Cur- 
rent Plans  Division  and  is  the  chief  of  the  Airspace  Management  Branch, 
has  the  responsibility  to: 

Plan  for  the  employment  and  integration  of  area  air  defense 
weapons  systems.  Including  AWACS  [airborne  warning  and  control 
system]  and  Other  Service  air  defense  weapons  systems. 

Develop  policies  and  procedures  for  air  defense  operations. 
Coordinate  and  promulgate  rules  of  engagement,  and  employment 
directives. 

Advise  the  Chief,  Fighter  Planning  Branch  on  the  recommended 
employment  of  fighter  aircraft  in  the  defensive  counter  air  role. 


25 

Department  of  the  Air  Force,  Aijr  Force  Component  Headquarters 
and  Tactical  Air  Control  Center  Operations , TACR  55-45  (7  February 
1975)",  p.  6-3  (hereinafter  cited  as  DAF,  TACR  55-45). 


77 


Prepare  briefing  of  proposed  air  control  procedures  and  air 
defense  employment  plans  as  required. 

In  a search  for  IAO  planning  considerations.  It  appears  that 
simply  contacting  a TACC  TACS  Planning  Officer  would  yield  great 
insights.  In  an  attempt  to  do  just  that,  however,  it  was  discovered 
that  the  TACS  Planning  Officer  exists  only  on  paper  in  the  Tactical  Air 
Command  (TAC).  At  the  two  garrison  TACCs  in  the  TAC  (9th  Air  Force, 

Shaw  Air  Force  Base,  and  12th  Air  Force,  Bergstrom  Air  Force  Base),  only 
about  10  of  approximately  50  positions  are  permanently  filled.  The  TACS 
Planning  Officer  is  not  one  of  the  garrison  positions.  In  actual 
deployment,  this  position  would  be  manned  by  an  Air  Force  major,  senior 
weapons  controller  (Air  Force  Specialty  Code  (AFSC)  1716/1744).  Upon 
arrival  at  the  TACC  as  the  TACS  Planning  Officer,  he  would  presumably 
begin  the  IAD  planning,  in  most  cases,  however,  the  IAD  planning  would 
have  occurred  prior  to  the  major's  arrival,  because  IAO  procedures, 
rules  of  engagement,  weapons  control  status,  and  weapons  engagement 
aones  appear  in  contingency  or  e:*ercis*  operation  plans  and/or  in  sup- 
porting opera 1 1 on  orders  (OPTaea/OpOrds) . These  plans  are  formulated  by 
planning  officers  in  the  Readiness  Command  and  in  numbered  air  forces. 

Altteuf^  the  regulation  calls  for  the  TACC  planning  division  to 
build  the  IAES  battle  plan,  in  practice  time  real  I AOS  planners  *re  the 
officers  who  develop  the  contingency  or  exercise  GPTanW^pQrds.  For 
example,  the  development  nf  the  VMS  plans  1 mr  jomrt  exercises  such  as 

2SDAF,  TACt  55-45,  pp.  6-T1  & 6-12. 
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Brave  Shield  and  Bold  Eagle  are  accomplished  at  the  Plans  Divisions  of 
the  9th  and  12th  Air  Forces.  Joint  meetings  are  held  with  representa- 
tives from  the  TACC,  CPC,  Army  ADA,  and  fighter  wings  in  attendance. 
Through  these  conferences,  the  plans  officers  develop  and  publish  the 
IADS  procedures  in  exercise  OPlans/OpOrds.  Thus,  the  TACC/TACS  Planning 

Officer,  who  is  rarely  activated  for  exercises,  has  little  to  contribute 
27 

to  IADS  planning.  As  a result,  he  would  be  ill-prepared  to  manage  the 
complex  IADS  as  directed  by  the  regulation. 

Control  and  Reporting  Center 

The  rest  of  the  IADS  organization  is  relatively  simple  to  recon- 
struct, but  it  contains  ambiguities  that  are  similar  to  those  found  in 
the  TACC.  The  overall  responsibility  for  conducting  the  air  defense 
battle  is  delegated  to  the  CRC  (see  Fig.  12).  In  the  CRC  the  battle 
commander  (BC)  retains  ultimate  responsibility  for  IAD  employment.  The 
BC  is  normally  the  senior  ranking  Air  Force  controller  (AFSC  1716/1744) 
in  the  CRC.  He  coordinates  and  establishes  operating  procedures  with 
the  Army  Air  Defense  Artillery  Liaison  Officer  (ADALO),  the  Weapons 
Assignment  Officer  (WAO),  and  the  Senior  Director  (SD)  in  the  CRC  for 
allocation  of  targets  to  ADA  and  fighter  forces.  The  ADALO  and  WAO 
further  coordinate  with  their  respective  weapons  systems  for  final 
firing  orders.  Like  the  TACC/TACS  Planning  Officer,  the  CRC/BC  position 

27 

Telephone  conversations  with  TAC  Plans,  9th  and  12th  Air 
Forces  TACC,  17-19  January  1978. 
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Fig.  12.  Control  and  Reporting  Center  Chain  of  Responsibility 
for  Air  Defense  Operations. 
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is  not  manned  in-garrison.  Normally,  the  CRC  Operations  Officer  or  the 

28 

CRC  Senior  Director  assumes  CRC/BC  duties  in-garrison. 

Amy  Air  Defense  Artillery 

For  Air  Force/Amy  air  defense  integration,  the  ADALO  is  the  key 
individual  in  the  CRC.  He  coordinates  and  monitors  CRC/AADCP  functions 
and  relays  IAD  procedural  changes  down  the  Amy  ADA  chain  of  control 
(see  Fig.  11,  page  74).  For  the  Hawk  units,  data  link  and/or  manual 
communication  lines  are  used  to  exchange  early  warning  information  and 
to  designate  target  assignment.  These  lines  of  control  terminate  in  the 
Hawk  battery  control  central  (BCC),  where  the  Tactical  Control  Officer 
(TCO),  normally  a lieutenant,  executes  the  final  firing  order. 

For  the  SHGRAD  units,  lines  of  communication  from  the  CRC/AQALO 
are  used  only  to  pass  changes  to  IAD  procedures,  such  as  rules  of 
engagement  or  weapons  control  status.  Air  Force  early  warning  informa- 
tion and  data  link  are  not  no'-nally  associated  with  SHORAD  employment. 
The  ADALO  relays  changes  to  IAD  procedures  through  the  brigade/group  or 
Hawk  AADCP  where  a Chaparral /Vulcan  Air  Defense  Coordination  Officer 

(ADCO)  is  positioned.  The  ADCO  may  also  be  located  in  the  CRC/CRP  when 

29 

coordination  with  a Hawk  battalion  is  not  possible.  The  IAD 
28 

Department  of  the  Air  Force,  Tactical  Air  Control  System 
(TACS) : Surveillance  and  Control  of  Tactical  Air  Operations  TACR  55-44 
(20  March  1975),  pp.  7-9. 
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Department  of  the  Amy,  U.S.  Amy  Air  Defense  Artillery 
Employment:  Chaparral /Vulcan,  FM  44-3  (30  September  1977),  pp.  5-6  & 
5-7. 
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procedural  changes  are  relayed  in  turn  by  the  ADCO  to  the  C/V  AADCP  and 

by  the  C/V  AAOCP  to  the  individual  C/V  squad  leader/weapons  commander 

30 

(usually  an  E5  or  lower),  who  then  executes  the  final  firing  order. 
Redeye  teams  also  receive  these  procedural  changes  through  the  C/V 
AAOCP  channels  of  control.  These  SHORAD  lines  of  control  and  communica- 
tion rely  strictly  on  voice  communication  via  FM  radio  nets  that  are 
limited  by  line  of  sight,  short  range,  and  enemy  jamming  doctrine. 

Until  about  1973,  SHORAD  units  were  equipped  with  the  ANGRC-5  (AM 
receiver  only),  which  provided  a credible  early  warning  integration. 

These  receivers,  however,  were  deactivated  in  1973,  and,  as  of  this 

31 

time,  no  suitable  replacement  has  been  found.  As  Air  Force  early 
warning  and  target  acquisition  are  not  included  in  the  SHORAD  lines  of 
communication,  these  units  use  an  Army  organic  forward  area  alerting 
radar  (FAAR)/target  alert  data  display  set  (TADDS)  system  for  this 
function  (see  Chapter  V,  pages  109-112). 

In  summary,  the  control  and  communication  lines  throughout  the 
entire  IADS  organization  are  complex  and  lengthy.  For  rapid  target 
acquisition  and  subsequent  engagement,  this  highly  centralized  organiza- 
tion is  slow  in  responding.  Important  IAD  positions  of  responsibility 
in  the  TACC  and  CRC  are  not  normally  manned,  which  means  that 

30 

Gordon  M.  Gershon,  "Tactical  Air  Defense  Evaluation  Study 
(TAD-E),  Subtask  6— Analysis  of  SHORAD  Weapon  Systems:  Command  and 
Control  Alternatives  (U)"  (Menlo  Park,  Calif.:  Stanford  Research  Insti- 
tute, May  1974),  p.  12.  (DDC  Doc.  AD  530688L.) 

"^Personal  interview  with  an  Army  SHORAD  officer,  24  April  1978. 
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operational  training  is  questionable.  In  addition,  because  the  SHORAD 
units  are  not  incorporated  into  the  Air  Force/Hawk  early  warning  and 
target  assignment  nets,  strict  SHORAD  rules  of  engagement  and  weapons 
control  procedures  are  employed  which  restrict  their  effectiveness. 

Methods  of  Control  and  Integration 

The  method  by  which  the  AFCC  insures  safe  integration  of  all  air 
defense  weapons  is  through  the  establishment  of  air  defense  rules  and 
procedures.  These  rules  and  procedures  allow  for  centralized  control  of 
weapons  and  decentralized  execution  of  the  air  batt-e.  One  of  the 
underlying  purposes  of  these  control  methods,  however,  is  to  limit  the 
fratricide  problem.  All  of  the  control  rules  and  procedures  limit  the 
use  of  air  defense  weapons  in  some  way.  Vet,  because  the  weapons  use 
the  same  airspace  and  the  problem  of  identification  of  friendly  aircraft 
is  not  solved  at  this  point  in  time,  strict  engagement  rules  and 
procedures  are  required. 

The  methods  of  control  and  integration  can  be  placed  into  three 
broad  categories  that  may  be  referred  to  as  positive  means,  procedural 
means,  and  airspace/geographical  means.  Included  in  these  broad  catego- 
ries are  the  rules  of  engagements  and  air  defense  directives  that  delin- 
eate the  circumstances  by  which  a weapon  may  fire  at  an  aircraft. 

Positive  Means 

The  engagement  decision  or  target  assignment  for  interceptor 
aircraft  and  Hawk  units  is  normally  retained  in  the  CRC/CRP.  Weapons 
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control  remains  highly  centralized  within  the  CRC/CRP,  and  individual 

target  assignments  by  weapon  are  normal  procedure.  According  to 

FM  44-90,  however,  the  engagement  decision  may  be  decentralized  to  Hawk 

units  under  special  circumstances.  The  manual  states: 

The  inability  of  higher  echelons  to  detect  aircraft  attacking  at  low 
altitudes  will,  in  itself,  normally  be  cause  for  the  delegation  of 
authority  for  engagement  of  these  targets  to  Hawk  battalion,  battery, 
and/or  platoon  level  during  wartime.^ 

This  presupposed  delegation  of  engagement  authority  is  not  considered  a 
normal  mode  of  operation,  yet  it  serves  to  illustrate  the  Army’s  reluc- 
tance to  accept  centralized  control  of  its  resources. 


Procedural  Means 

Procedural  means  for  controlling  weapon  fires  is  accomplished  by 
using  strict  "hostile  identification  criteria."  The  rules  of  engagement 
contained  in  the  0P1  ’.n/OpOrd  will  include  the  criteria  by  which  hostile 
aircraft  are  identified.  These  criteria  apply  to  all  air  defense  units. 
Hostile  targets  may  be  identified  by  either  electronic  or  visual  means. 
In  the  case  of  low-to-medium-altitude  air  defense  (LOMAD)  weapons  (Hawk/ 
interceptor),  identification  normally  is  by  electronic  means.  This 
includes  basing  hostile  declaration  on  identification,  friend  or  foe 
(radar)  (IFF)  response;  target  speed,  heading,  and  location  as  deter- 
mined by  radar;  and/or  ECM  emissions.  Even  these  weapons,  however,  are 
restricted  from  firing  unless  visual  confirmation  is  received.  SHORAD 
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DA,  FM  44-90,  p.  5-10. 
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hostile  criteria  are  normally  visual,  for  example,  “aircraft  attacking 

friendly  troops  or  a defended  asset"  and  "aircraft  having  the  markings 

33 

and/or  configuration  of  an  aircraft  belonging  to  an  enemy  force." 

As  SHORAD  weapons  are  the  most  decentralized  of  all  the  air 

defense  weapons  in  the  system,  their  engagements  are  even  further 

restricted  through  a procedure  called  "weapons  control  status."  The 

weapons  control  categories  are  Weapons  Free:  fire  at  any  aircraft  not 

positively  identified  friendly.  Weapons  Tight:  fire  only  at  positively 

identified  hostile  aircraft  according  to  hostile  criteria,  and  Weapons 

34 

Hold:  do  not  fire  except  in  self-defense. 

Normally,  SHORAD  units  are  restricted  to  weapons  tight  status. 

Also,  because  of  the  long  and  relatively  insecure  lines  of  control 

between  tha  CRC  and  SHORAD  units,  all  SHORAD  weapons  in  an  area  of 

35 

operation  operate  under  the  same  weapons  control  status.  This  highly 
centralized  and  restrictive  procedure  is  a disturbing  and  controversial 
subject  to  many  ADA  officers.  Due  to  the  requirement  for  enemy  visual 
identification  in  a weapons  tight  status  and  given  the  target  speeds 
versus  the  small  engagement  envelopes  of  SHORAD  systems,  effective 
utilization  of  the  SHORAD  weapons  in  this  restrictive  environment  is 
Questionable.  A more  effective  system  would  be  to  selectively  place 

330A,  FM  44-1,  p.  6-1.  34 DA,  FM  44-1,  p.  6-2. 

35 

Department  of  the  Air  Force,  Director  of  Operational  Plans, 
Ninth  Air  Force  (TAC) , "AFF0R/0PP-A1R/EX0RD  702"  (Shaw  Air  Force  Base, 
S.  C.,  12  August  1977),  p.  C-17-B-1. 
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SHORAD  units  in  weapons  free  status  based  on  location,  tin®,  and  other 
decentralized  control  procedures.  This  problem  of  integrating  the 
manually  operated  SMORAO  weapons  into  the  highly  centralized  electronic 
IAO  structure  is  a continuing  concent  for  the  Army, 

Another  procedural  means  of  weapons  control  is  the  usage  of 
"firing  commands"  as  published  in  the  rules  of  engagement.  Higher 
echelons  use  these  firing  commands  to  further  control  weapons  engage- 
ments when  they  are  decentralized.  Typical  firing  command  orders  are 
Hold  Fire:  destroy  missile  in-flight,  cease  tracking,  do  not  fire; 

Cease  Fire:  allow  launched  missile  to  impact,  do  not  fire  but  continue 

to  track;  and  Cease  Engagement:  allow  missile  to  impact,  cease  track- 

37 

iny,  engage  new  target. 

Airs pace /Geographical  Means 

The  major  integration  method  that  prevents  ground  weapons  from 
shooting  down  friendly  aircraft  is  the  employment  of  airspace  and  geo- 
graphical control  zones.  The  airspace  restriction  problems  (see 
pages  65-70)  were  raised  in  discussing  the  doctrinal  issues  concerning 
the  "weapons  engagement  zones."  Similar  altitude  and  zonal  restrictions 
to  friendly  fighter  operations  exist  in  the  formation  of  safe  passage 
corridors,  restricted  and  hostile  fire  areas. 

Alex  Dumbrlgue,  "The  Need  for  Adequate  Division  Air  Defense 
Command  and  Control,"  Air  Defense  Magazine,  October- December  1976, 
pp.  18-21 . 

37DA,  FM  44-90,  p.  5-12. 


Stiff'  passage  corridors  exist  for  friendly  aircraft  returning 


from  enemy  territory.  These  corridors  are  based  on  arrival  time,  alti- 
tude,  and  heading.  1 These  criteria  are  difficult  to  coordinate  in  a 
large  scale  exercise,  and  positive  radar  control  is  most  often  required. 
Thus,  returning  aircraft  are  forced  to  fly  at  higher  altitudes  than 
tactically  necessary  so  they  can  be  identified  as  friendly. 

FM  44-90  (Hawk  employment)  lists  examples  of  safe  passage  corri- 
dors as  8,000  to  10,000  feet  and  16,000  to  18,600  feet,  with  aircraft 

jjQ 

speed  at  350  knots.  These  examples  of  altitude  and  airspeed  restric- 
tions for  fighter  operations  are  grossly  unrealistic.  Aircraft  survival 
while  crossing  the  FEBA  requires  that  pilots  be  allowed  to  operate  as 
low  and  as  fast  as  possible.  Procedures  calling  for  aircraft  climbs  for 
identification  purposes  when  approaching  the  FEBA  are  unrealistic  and 
are  often  intentionally  violated  by  interdiction  pilots.  Restricted 
and  hostile  fire  areas  impose  similar  operational  restrictions  on 
friendly  ai rcraf t whi le  denying  vast  geographical  areas  to  interceptors. 

This  is  done  to  allow  "Hawk  and  other  ADA  units  maximum  freedom  of 

41 

action  in  an  area  where  the  enemy  has  air  superior!  ty . " 


38DA,  TM  44-90,  p.  5-14.  39DA,  FM  44-90,  p.  5-14. 

40 

For  an  excellent  discussion  of  this  problem  In  the  European 
IADS,  see:  Department  of  the  Air  Force/CINCUSAFE/OO&I , Salty  Control 
(U)  (June  1976),  pp.  1-82. 

41 


DA,  FM  44-90,  p.  5-15. 


The  United  States  I AD  employment  concept  Is  similar  to  the 
concept  Egypt  used  in  the  1973  war  and  the  Soviets'  "zonal"  control. 
Under  current  IADS  doctrine,  weapons  engagement  zones  separate  aircraft 
and  ground  air  defense  systems.  Simultaneous  weapons  engagements  rarely 
occur. 

Even  though  the  Air  Force  is  given  overall  responsibil i ty  for 
IAD  doctrinal  development,  the  Army  ADA  doctrine  manuals  are  more  cur- 
rent and  contain  the  most  complete  explanation  of  the  IAD  structure  and 
procedures,  Air  Force  doctrine  manuals,  although  recently  updated,  do 
not  address  lAU  doctrine  vis-a-vis  changing  balances  of  power,  U.S.  Army 
defensive  doctrine,  or  short  and  intense  warfare.  Although  the  new  Army 
ADA  manuals  are  far  superior  to  the  Air  Force  manuals,  some  outdated 
concepts  do  exist  in  Arn\y  IAD  doctrine  concerning  employment  of  inter- 
ceptors and  passage  of  friendly  interdiction  aircraft. 

Organization  of  the  IADS  is  based  on  the  doctrine  of  centralized 
control  and  decentralized  execution  and  is  extremely  complex  and  occa- 
sionally dysfunctional.  The  doctrinal  concept  of  "decentralized  author- 
ity" for  engagement  is  a misnomer.  The  entire  IADS  organization  is 
highly  centralized,  with  uniform  rules  of  engagement,  standard  operating 
procedures,  and  CRC  engagement  control.  Many  of  the  important  IAD 
planning  positions  are  unmanned  except  in  wartime.  This  makes  realistic 
training,  conceptual  experimentation,  and  employment  evaluation  diffi- 
cult to  impossible. 
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Methods  of  control  and  integration  of  the  IADS  are  designed  to 
allow  the  AFCC  and  the  CRC  to  maintain  operational  control  of  all  air 
defense  weapons.  These  control  methods  are  simultaneously  restrictive 
to  both  Air  Force  and  Army  air  defense  weapons.  Weapons  engagement 
zones,  "Hawk  Belts,"  and  safe  passage  corridors  are  currently  used  to 
solve  the  fratricide  problem.  These  control  methods  require  a very 
sophisticated  centralized  organization  to  maintain  command  of  the 
defensive  battle. 

This  air  defense  system  and  its  integration  process  are 
extremely  complex.  It  is  difficult  to  comprehend  how  it  operates  at 
best  in  peacetime.  Given  wartime  problems  of  equipment  outages,  enemy 
jamming,  and  battlefield  confusion,  the  credibility  of  the  IADS  is 
questionable. 


CHAPTER  V 


IADS:  EQUIPMENT,  WEAPONS,  AMD  TRAINING 

If  we  are  going  to  train  like  we're  going  to  fight,  and  we  are, 
this  means  working  closely  with  the  An^y. ' 

General  Robert  J.  Dixon,  Commander 
Tactical  Air  Command,  USAF 

Introduction 

The  doctrine,  organization,  and  methods  of  control  and  ■integra- 
tion for  the  integrated  air  defense  system  (IADS)  were  presented  in 
Chapter  IV  to  demonstrate  its  conceptual  operation.  Equipment,  weapons, 
and  training  procedures  for  the  IADS  are  examined  in  this  chapter  to 
determine  whether  present  capabilities  match  conceptual  design.  One  of 
the  primary  concepts  for  integration  of  air  defense  weapons  was  found  to 
be  the  principle  of  centralized  command  and  control.  One  reason  for 
centralization  is  the  inherent  limitation  of  air  defense  weapon  opera- 
tors to  separate  friendly  and  enemy  targets.  The  centralized  control 
agencies  have  been  given  this  responsibility,  and  the  design  of  IADS 
equipment  and  weapons  reflects  this  centralization  principle. 

Current  equipment  and  weapons  used  in  this  integration  process 
are  presented  in  this  chapter.  Only  the  major  components  are  discussed 

' "Dual  Challenges  Confront  TAC,"  Aviation  Week  & Space  Technol- 
ogy, 6 February  1978,  p.  50. 
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ever  though  many  ancillary  support  items  are  necessary  to  complement  the 
major  components.  The  discussion  of  the  I AOS  equipment  concentrates 
on  the  command  and  control  Items  needed  for  the  management  of  the  cen- 
tralized integration  network.  Then,  the  entire  list  of  IADS  weapons  is 
briefly  explained  to  give  the  reader  an  appreciation  for  their  capabili- 
ties and  limitations.  This  review  of  the  IADS  hardware  demonstrates  the 
difficulties  in  effecting  operational  integration. 

As  the  current  United  States  IADS  has  never  been  employed  in 
combat,  assessment  of  its  integration  effectiveness  can  be  measured  only 
by  current  joint  training  exercises.  Unfortunately , the  entire  IADS  as 
envisioned  by  the  doctrine  manuals  is  rarely  employed,  even  in  joint 
exercises.  Joint  exercises,  however,  do  provide  insights  into  the 
problems  of  integration  and  IADS  training.  Some  inherent  integration 
deficiencies  noted  in  previous  chapters  are  reflected  in  the  training 
problems  discussed  in  the  final  section  of  this  chapter. 

Command  and  Control  Cqui pment 

The  IADS  equipment  list  is  extensive.  Included  in  the  list  are 
numerous  support  facilities,  vehicles,  and  communication  equipment.  For 
brevity  and  simplification,  however,  the  discussion  concerns  only  the 
major  items  required  for  integration  purposes.  Order  of  presentation 
parallels  the  organizational  lines  of  control  from  the  top  down  {see 
Fig.  11,  page  74).  Major  conmand  and  control  facilities  such  as  the 
tactical  air  control  center  (TACC),  control  and  reporting  center/control 
and  reporting  post  (CRC/CRP),  Hawk  Army  Air  Defense  Command  Post  (AADCP), 


etc.,  are  snow n,  with  emphasis  on  integration  capabilities  and  limita- 
tions. 

Tajctical  Air  Control  Center 

The  first  major  IADS  command  and  control  item  is  the  TACC  Opera- 
tions Central  AN/TSQ-92  (see  Figs.  13,  14,  and  15).  This  unit  provides 
the  Air  force  Component  Commander  a facility  for  control  of  the  entire 
air  effort.  The  major  limitation  of  the  AN/TSQ-92  is  that  all  r.ianage- 
ment  information  must  be  manually  processed  on  plotting  boards  within 
the  unit.  A recent  article  explained  that  "with  the  existing  system, 

the  time  required  to  update  and  display  the  air  situation  can  require 
2 

10  min.  or  longer."  This  is  one  reason  the  air  defense  battle  is 
delegated  to  the  CRC.  Another  limitation  is  that  the  AN/TSQ-92  is 
relatively  insecure  to  enemy  air  attack  when  it  is  deployed,  and  conse- 
quently it  must  be  placed  well  to  the  rear  for  self-protection.  The 
system  is  portable  and  modul  ..  in  design,  which  allows  it  to  support  an 

3 

operation  that  has  3 to  24  tactical  tighter  squadrons. 

Control  and  Reporting  Center/ 

Control  and  Reporting  Post 

The  next  major  piece  of  equipment  in  the  IADS  organization  is 
the  CRC/CRP  Operation  Centers  AN/TSQ-91  (see  Figs.  16  and  17).  Like  the 

2 

"Battle  Assessment  Techniques  Pressed,"  Aviation  Week  & Space 
Technology,  6 February  1978,  p.  243. 

^Department  of  the  Air  Force,  Tactical  Air  Conmand,  Tactical  Air 
Control  System  Equipment,  TACP  55-43  (Lang.ey,  Va.t  28  September  1973), 
pp.  4-43  through  4-49  (hereinafter  cited  as  DAF,  TAC,  TACP  56-43). 


CMIU  Jti  J'J 


SOURCE:  Department  of  the  Air  Force,  Tactical  Air  Control  System 
(TAGS) : Surveillance  and  Control  of  Tactical  Ai r Operations , TACR  55-44 
(20  March  1975),  p.  48. 

Fig.  16.  CRC/CRP  Operations  Central  AN/TSQ-91  (V) 
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TACC,  the  AN/TSQ-91  is  mobile  and  modular  in  design  for  variable  deploy- 
ment configurations.  Its  major  feature  is  a data  processing  module  that 
contains  the  HH-4118  Computer.  With  this  module,  the  CRC  has  the  capa- 
bility to  operate  both  manually  and  in  computer-assisted  operations.  In 

the  computer-assisted  mode,  the  HH-4118  "processes  surveillance,  com- 

4 

putes  weapons  data  and  generates  console  displays."  Like  the  TACC,  the 
CRC  presents  a rather  large  static  target  to  enemy  action.  For  this 
reason,  CRCs  are  deployed  in  rear  areas  and  are  linked  to  a network  of 

forward  air  control  posts  (FACPs)  that  function  as  low  altitude  radar 

gap  fillers.  The  FACFs  consist  of  an  AN/TSQ-61  Operations  Central, 
which  is  a two-scn-ed  van  connected  to  either  a TPS-44  or  a TPS-43  radar 

(see  Fig.  18).  The  FACPs  are  far  more  mobile  than  the  CRCs/CRPs. 

Communi cation  between  the  FACP,  CRP,  and  CRC  is  provided  thrcugh  two-way 

5 

voice,  digital  data,  and  teletype  nets. 

Air  Force  Early  Warning 
Ground  Radar 

The  primary  radar  currently  employed  by  the  Tactical  Air  Control 
System  (TACS)  is  the  AN/TPS-43  E Radar  Set  (see  Fig.  19).  It  is  a 
mobile  ground  radar  designed  for  simultaneous  long  range  search  and 
height  finding.  It  has  the  capability  to  interface  with  the  CRC,  the 
CRP,  and  the  FACP  operation  centers.  Its  range  capability  is  listed  as 

4DAF,  TAC,  TACP  55-43,  p.  4-30. 

50AF,  TAC,  TACP  55-43,  pp.  4-26  through  4-28, 
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200  nautical  miles  with  a height  finding  capacity  of 6  75,000  feet. 

Minimum  altitude  coverage  is  classified,  but,  due  to  ground  clutter  and 
line  of  sight  limitations,  the  effective  low  altitude  (below  1,000  feet) 
is  limited.**  A recent  modification  includes  a moving  target  indicator 
function  on  the  radar  that  reduces  most  of  the  ground  clutter  problem.^ 


SOURCE:  Department  of  the  Air  Force,  Tactical  Air  Com- 
mand, Tactical  Air  Control  System  Equipment,  TAO  55-43 
(Langley,  Va.,  28  September  1973),  p.  4-3. 

Fig.  19.  AN/TPS-43E  Radar  Set 


60AF,  TAC,  TACP  55-43,  p.  4-3. 

^Department  of  the  Air  Force,  727th  Tactical  Control  Squadron 
(TAC),  "After  Action  Report  of  Oetachment  1,  727  Tactical  Control  Sq  for 
Red  Flag  78  1-2  (U) ,"  Prepared  by  James  E.  S.  Bums  (Bergstrom  Air  Force 
Base,  Tex.,  10  January  1978),  p.  B-l  (hereinafter  cited  as  DAF, 

727th  Tac  Con  Sq  (TAC)). 
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Ai rbome  Warning  and 
Control  System 

The  airborne  warning  and  control  system  {AWACS)  (see  Fig.  20) 
program  is  now  in  the  initial  training  phase  prior  to  operational 
deployment.  The  AWACS  offers  the  IAOS  a capability  for  low  altitude 
target  detection  never  before  possible. 

...  As  an  air  defense  system,  it  will  detect,  identify  and 
track  low-flying  enemy  aircraft  and  guide  friendly  interceptors 
against  the  intruders.  From  an  altitude  of  30,000  ft,  the  E-3A 
[AWACS]  can  detect  low  flying  aircraft  out  to  the  radar  horizon  at  a 
range  of  245  mi.8 


SOURCE:  “A  Major  Command  Tactical  Air  Command," 

Air  Force  Magazine.  May  1977,  p.  82. 

Fig.  20.  E-3A  Airborne  Warning  and  Control  System 

As  the  AWACS  has  not  yet  been  operationally  deployed,  how  it 
will  integrate  into  the  IADS  picture  remains  to  be  demonstrated. 

Whether  the  AWACS  will  operate  as  simply  a long-range  radar  nlatfom  or 
will  replace  the  CRCs  in  air  battle  management  has  not  been  definitely 

benjamin  M.  El  son,  "TAC  Readies  for  Deployment  of  E-3A,"  Avia- 
tion Week  & Space  Technology,  6 February  1978,  p.  106. 
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determined.  Certainly  the  AWACS  has  capabilities  far  beyond  the  radar 
early  warning  role  normally  associated  with  its  mission.  These  employ- 
ment issues,  together  with  various  software  and  hardware  modifications, 
are  yet  to  be  resolved. 

Army  Air  Defense  f 

Command  Post  c. 

The  next  facility  in  the  organizational  chain  of  control  is  the 
Army  Air  Defense  Command  Post.  This  is  the  headquarters  to  which  the 
Air  Defense  Artillery  Liaison  Officer  (ADALO)  must  communicate  to  inte- 
grate Army/Air  Force  weapons.  In  the  past,  all  coordination  between  the 
CRC  and  the  AADCP  was  via  voice  communication  and  manual  plotting.  This 
was  tine- consuming  and  ineffective.  With  the  recent  operational  deploy- 
ment ot  the  A‘l/TSQ-73  Missile  Minder  (see  Fig.  21),  the  Army  now  has  the 
capability  for  complete  two-way  automatic  data  link  between  the  CRC  and 
the  AADCP.  This  capability  allows  the  Army  to  pass  near- real -time  early 
warning  information  to  the  CRC  from  Hawk  radars  and  also  to  receive  Air 
Force  target  information  from  the  TPS-43s  or  AWACS.  With  or  without  the 
AN/TSQ-73,  the  configuration  of  the  AADCP  must  remain  mobile  and  flexi- 
ble to  meet  requirements  of  the  air  defense  situation.  Any  suitable 

g 

shelter  (building,  tent,  or  vehicle)  may  be  used  (see  Fig.  22). 

90epartment  of  the  Anr*y,  U.S.  Army  Air  Defense  Artillery  Employ- 
ment: Hawk,  FM  44-30  (30  November  1977),  pp.  B-2  & 8-3  (hereinafter 
cited  as  DA,  FM  44-90);  and  Department  of  the  Army,  U.S.  Army  Air 
Defense  School,  Air  Defense  Artillery  Reference  Handbook  (1977),  pp.  5-3 
& 5-4  (hereinafter  cited  as  DA,  USAADS). 
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Army  Hawk  Equipment 

For  Hawk  employment,  the  CRC/ADALO  passes  tarqet  assignments 
through  the  AADCP  to  the  Hawk  air  defense  battalion  operations  center 
(HOC).  The  BOC,  normally  consists  of  three  basic  components : the 
Art/TSQ-73,  a backup  manual  fire  control  element,  and  an  operations  and 
intelligence  element.  The  fire  control  element,  located  in  an  expand- 
able van,  is  responsible  for  the  conduct  of  the  air  battle  for  the  Hawk 
battalion  (see  Fig.  23). 10  As  seen  in  Figure  23  and  as  described  in 
Chapter  IV  (page  80),  the  Chaparral/Vulcan  (C/V)  Air  Defense  coordina- 
tion officer  (ADCO)  is  located  in  this  van.  His  main  purpose  is  to  keep 
the  C/V  AADCP  advised  of  the  current  weapons  status  and  procedural 
changes,  but  he  can  also  pass  target  information  to  the  C/V  AADCP  from 
early  warning  and  tactical  action  boards  in  the  BOC  (see  Fig.  24).  This 
target  information,  however,  is  plotted  manually  in  World  Geographic 
Reference  System  (GEOREF)  grid  coordinates  that  must  be  converted  to 
universal  transverse  mercator  grid  coordinates,  the  coordinates  short- 
range  air  defense  (SHORAD)  units  use.  By  the  time  high  speed  tracks 
could  be  passed  from  these  boards  to  the  C/V  AADCP  and  received  by  the 
C/V  fire  units,  the  information  would  probably  be  too  dated  to  be 
useful . 

Another  limitation  of  the  BOC  for  effective  integration  between 
Arn\y  and  Air  Force  components  is  the  lack  of  UKF  capability  in  the  BOC. 

1O0A,  FM  44-90,  pp.  B-l  through  B-li. 
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SOURCE:  Department  of  the  Army,  U.S.  Any  Air  Defense  Artillet 
Employment:  Hawk,  FM  44-90  (30  November  1977),  p.  8-5. 

Fig.  24.  Battalion  Operations  Center  Early  Warning 
and  tactical  Boards. 
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The  AU/VRC-46/47  and  the  AN/GRC-106  give  the  Hawk  units  only  AH/VHF/FM 
and  high  frequency  single  side  band  (HFSSB)  capabilities.  The  CRC,  on 
the  other  hand,  conducts  all  ground-to-air  coordination  with  intercep- 
tors using  IHF  communication.  Without  IMF  capability  in  the  Hawk  sys- 
tem, there  can  be  no  interchange  of  information  between  interceptors  and 
surface-to-air  units  without  going  first  through  the  CRC.  This  fact 
alone  makes  autonomous  operations  (operations  without  CRC  control)  by 
either  Hawk  or  interceptors  extremely  difficult.  In  contrast,  when 
simulating  Soviet  IADS  in  Red  Flag  exercises  ar.d  Tactical  Fighter  Weap- 
ons Center  tests.  Red  Force  interceptors  flying  autonomous  combat  air 
patrols  would  oftentimes  "listen  in"  on  simulated  surface  to  air  missile 
(SAM)  UHF  early  warning  nets  and  exchange  target  information.  This 
tactic  proved  extremely  successful  for  both  interceptor  pilots  and  SAM 
operators.1*  These  types  of  integration,  however,  cannot  be  practiced 
in  United  States  IADS  employment,  because  the  UHF  equipment  is  not 
operationally  available  to  Hawk  and  Sh'QRAD  units. 

This  lack  of  interceptor/Hawk  integration  capability  is  unfortu- 
nate, for  Hawk  units  possess  significant  organic  target  early  warning 
and  acquisition  equipment.  The  information  received  from  this  equipment 
is  first  displayed  in  the  Hawk  battery  control  central  (BCC)  or  in  the 
platoon  comcand  post  (PCP)  (see  Fig.  25).  The  BCC  is  the  location  for 

^Personal  experience  by  this  writer,  who  participated  in  Red 
Flag  exercises  and  Tactical  Fighter  Weapons  Center  tests  during  the 
period  1973-1577. 


SOURCE:  Department  of  the  Army,  U.S.  Army  Ai r Defense  ArtIVIer 
loyment:  Hawk,  FM  44-90  (30  November  1977),  p.  4-2. 

Fig.  25.  Battery  Control  Central  (BCC)  and 
Platoon  Conmand  Post  (PCP). 


the  Tactical  Control  Officer,  a lieutenant  who  executes  the  fire  order. 
A pulse  acquisition  radar  fPAR)  and  a continuous  wave  acquisition  radar 
(CWAR)  (see  Fig.  26)  feed  early  warning  target  information  to  the  BCC. 


SOURCE:  Department  of  the 
Army , U.S.  Army  Air  Defense 
Artillery  Employment:  Hawk , 

FM  44-90  (30  November  1977), 
p.  4-3. 

Fig.  26.  Hawk  Radars 
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The  PAR  can  detect  targets  at  low  and  medium  altitudes  in  excess  of 
I t>CJ  ki  ((Alters.  The  CWAR,  using  doppler  principles,  can  detect  very  low 
targets  in  excess  of  60  kilometers.  For  target  tracking,  a separate 
high  power  illuminator  radar  (H1PIR)  is  used.  The  HIPIR  also  operates 
or  doppler  principles  and  can  track  targets  in  excess  of  100  kilometers. 
The  ranges  mentioned  are  approximations  and  do  not  account  for  line  of 
sight  and  electronic  counte measures  limitations.  Due  to  terrain  fea- 
tures, low-altitude  enemy  detection  ranges  could  be  reduced  to  approxi- 
mately 23  kilometers. 

Target  information  received  by  organic  Hawk  rada-s  is  displayed 
on  radar  scopes  in  the  BCC  or  the  PCP.  It  is  then  data-linked  to  the 
Hawk  80C.  Without  the  TSQ-73  equipment,  target  information  would  termi- 
nate at  the  BOC  and  would  then  have  to  be  manually  relayed  through  an 

AADCP  to  the  CRC  for  plotting  and  updating.  With  the  deployment  of  the 

12 

TSQ-73,  this  information  is  automatically  relayed  into  the  CRC. 

Short-Range  Ajr  Defense 
Control  Equipment 

The  C/V  units  are  controlled  from  the  tactical  operations  center 
(TOC),  which  is  collocated  with  the  C/V  battalion  command  post.  There 
is  no  standard  layout  for  the  TOC;  its  layout  depends  upon  unit  needs 
and  the  commander's  desires.  Figure  27  shows  a typical  TOC  layout.  The 
C/V  squads  and  Redeye  section  leaders  are  required  to  maintain 

12DA,  FN  44-90,  pp.  4-2  through  4-9. 
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MjiiwiuiucatJOn  links  with  the  TOC  to  obtain  changes  in  air  defense  rules 
procedures,  weapons  control  status,  and  early  warning  information. ^ 
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SOURCE:  Department  of  the  Army,  U.S,  Army  Ai r Defense  Artillery 
Employment:  Chaparral/Vulcan,  PM  44-3  (30  September  1977),  P.  1-2. 

Fig.  27.  Chaparral/Vulcan  Battalion  Tactical  Operations  Center 


Unfortunately,  the  C/V  TOC  and  5H0RAD  units  do  not  have  the 
capability  to  receive  long  range  early  warning  information  from  Hawk  or 
Air  Force  radars.  The  SHORAD  units  are  solely  dependent  on  visual  means 


^Department  of  the  Army,  U.S.  Army  Air  Defense  Artillery 
Employment:  Chaparral /Vulcan,  FM  44-3  (30  September  1977),  op.  1-1 
through  1-5  (hereinafter  cited  as  DA,  FM  44-3). 
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or  the  forward  area  alerting  radar  (FAAR)  system  AN/MPQ-49  (see  Fig.  28). 


SOURCE:  Department  of  the  Army,  U.S.  Armv  Air  Defense  School,  Ai r 
Defense  Artillery  Reference  Handbook.  (197)),  p.  6-3. 

Fig.  28.  forward  Area  Alerting  Radar 

The  FAAR  is  a lightweight,  short  range,  mobile  radar  set  that  is  capable 

oi  detecting  targets  out  to  20  kilometers.  The  FAAR  displays  target 

information  on  a grid  system  on  the  target  alert  data  display  set 

(TADDS)  that  is  carried  by  each  C/V  squad  and  each  Redeye  team  (see 

Fig.  29).  Target  information  Is  relayed  to  the  TADDS  via  FM  radio 

14 

frequency  data  link.  This  target  information  cannot  be  passed  back  up 
14 


DA,  IISAAOS,  pp,  6-3  & 6-4. 


rig.  29.  Target  Alert  Data  Display  Set  (Equipment  and  Field  Emplacement) 
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the  chain  of  control  (i.e.,  Hawk  or  Air  Force)  for  in  to nr it ion  into  the 
air  defense  system.  Thus  the  SHORAD  units  are  basically  "on  their  own" 
as  far  as  early  warning  and  target  information  are  concerned. 


Weapons 

Air  defense  weapons  form  the  final  link  in  the  integrated 
system.  Both  the  Air  Force  and  the  Army  are  in  the  midst  of  a moderni- 
zation program.  Vast  improvements  in  air  defense  capabilities  are  being 
incorporated  into  the  IAOS,  with  weapon  systems  such  as  the  F-15,  F-16, 
Patriot,  Roland,  and  Stinger.  It  must  be  remembered,  however,  that  the 
optimistic  capabilities  of  these  weapons  are  limited  to  a large  extent 
by  the  organizational  control  placed  on  their  employment  due  to  the 
integration  problems  discussed  earlier.  These  new  systems  and  current 
IADS  weapons  (the  F-4E,  Nike-Hercules,  I-Hawk,  Chaparral,  Vulcan,  and 
Redeye) must  be  effectively  integrated  with  existing  doctrine. 


F-15  Eagle 

The  F-15  Eagle  (see  Fig.  30)  is  becoming  the  primary  Air  Force 
contribution  to  the  IADS  weapons  family.  As  a single  mission  air  supe- 
riority fighter,  its  most  important  improvement  over  older  aircraft  is 


SOURCE:  S.  H.  H.  Young,  "Gallery 
of  USAF  Weapons,"  Air  Force  Magazine, 

p.  118. 

Fig.  30.  F-15  Eagle 
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its  ability  to  detect  high-speed,  low-altitude  targets  with  its  pulse- 

doppler  radar.  Four  radar-guided,  long-range  (28  miles)  AIM-7F  Sparrow 

missiles  (sec  Fig.  31)  are  carried  extornully  on  the  F-15.  In  addition, 

four  short-range  (two  miles),  maneuverable , infrared- guided  A1M-9J/L 

Sidewinder  missiles  (see  Fig.  32)  are  also  carried.  The  F-15  also  has 

15 

an  internally  mounted  20mm  Gatling  gun  for  close-in  aerial  combat. 

The  major  limitations  to  the  F-15  are  its  high  unit  cost  and  the 
small  numbers  being  purchased  (729).  Oespite  its  advance  notices  as  a 
technical  panacea  for  future  aerial  combat,  a recent  joint  test  to 
evaluate  air  combat  verified  the  fact  "that  superior  numbers  generally 
are  an  advantage  in  a free-wheeling  aerial  engagement."^  In  this  test 
the  F-15  only  generated  an  average  kill  ratio  of  2:1  over  a less  sophis- 
ticated Soviet  threat  presumed  for  tne  1980s.  Thus,  while  the  F-15  is  a 
major  improvement  in  air  superiority  capability,  additional  forces  will 
be  required  to  counter  numerically  superior  forces. 

F-4E  Phan  ton  IJ_ 

The  F-4E  Phantom  II  (see  Fig.  33)  remains  the  workhorse  of  the 
U.S.  Air  Force's  tactical  inventoiy.  As  the  "swing- force"  (multirole) 
aircraft  of  tactical  air  forces,  it  is  capable  of  performing  air  superi- 
ority, close  air  support,  and  interdiction  missions.  Although  the  F-4 

15S.  H.  H.  Young,  'Gallery  of  USAF  Weapons,"  Air  Force  Magazine, 
May  1977,  pp.  118  & 127-23. 

^Donald  £.  Fink,  "Flight  Tests  Confirm  New  Missiles  Need," 
Aviation  Week  A Space  Technology,  6 February  1978,  p.  89. 
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Fig.  31.  AIM-7F  Sparrow 


Fig.  32.  AIM-9J  Sidewinder 


Fig,  33.  F-4E  Phantom  II 

SOURCE:  S.  H.  H.  Young,  "Gallery  of  USAF  Weapons,"  Air  Forxe 
zine,  p.  127  (Fig.  31),  p.  128  (Fig.  32),  * p.  117  (Fig.  33). 


f 


115 


r 

\ 

i 

t 


does  not  possess  the  radar  and  performance  capability  of  the  F-1E,  due 

to  tne  ngi.ibers  deployed  and  weapons  carriage  (4  Sparrows,  t,  Sidewinders, 

and  a 20mm  gun),  the  F-4E  represents  a potent  weapon  in  the  IADS 
. 1? 

arsenal . 


F-16 

In  the  near  future,  the  F-16  (see  Fig.  34)  will  replace  the  F-4 
as  the  swing-force  fighter  of  tactical  air  forces.  Its  primary  mission 
will  be  air-to-ground;  however,  like  the  F-4E,  the  F-16  can  perform  in  a 
secondary  air-to-air  role.  The  major  limitation  to  its  replacing  the 
F-4E  in  the  air  superiority  role  is  its  lack  of  a long  ranqe  missile 
capability.  Current  production  models  carry  only  two  Sidewinder  mis- 
siles with  a range  of  two  miles  and  a 20mm  gun.  This  limits  the  F-16  to 

1 8 

primarily  visual  short-range  engagements. 


SOURCE:  S.  H.  H.  Young,  "Gallery 
of  USAF  Weapons,"  Ai r Force  Magazine , 
p.  116. 

Fig.  34.  F-16 


Nike-Hercules 

The  Army's  Mike-Hercules  system  (see  Fig.  35)  is  a long-range, 
high-altitude  radar-guided  surface-to-air  missile  system.  It  is  a 
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SOURCE:  Department  of  the  Amy,  U.S.  Army  Air  Defense  School 
Ai r Defense  Artil levy  Reference  Handbook  (1977) , p . 3-6. 


Fig.  35.  Nika-Hercules 
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ranges  from  75  to  100  miles  and  altitudes  of  150,000  feet.  It  can  carry 

either  a conventional  or  nuclear  warhead  ami  tan  also  be  employed  effec- 

V> 

lively  in  a surface-to-surface  mission. 

Improved  Hawk  ( 1 -Hawk  ) 

The  I -Hawk  (see  Fig.  36)  is  the  mainstay  of  the  Army's  present 
air  defense  artillery  Inventory.  It  is  a medium  range,  low-to-medium 
altitude,  radar-guided  missile  system.  The  altitude  capability  of  the 
I -Hawk  ranges  from  100  meters  to  40,000  meters.  The  system  is  rela- 
tively mobile  since  all  of  its  major  components  are  trailer  mounted  and 
ar*  portable.  The  hawk  system  is  presently  the  Amy's  only  operational 
low  altitude  air  defense  weapon  that  utilizes  radar  guidance  foi  all- 
weather  intercept  capability. 

theparral 

The  Chaparral  (see  Fig.  37)  is  a highly  mobile  surface-to-air 
missile  system  designed  against  the  low-altitude  threat.  Simply  stated, 
the  Chaparral  is  a tracked  vehicle  with  four  Sidewinder  missile  launch- 
ing stations.  It  can  carry  up  to  12  missiles.  The  major  limitation  to 
the  Chaparral,  as  with  other  SH0SAD  weapons,  is  that  it  is  strictly  a 
visual  detection  system.  It  has  no  radar  for  search  o**  track  and  it 
must  rely  on  the  FAAR  system,  discussed  earlier,  for  early  warding. 
Target  acquisition  and  identification  are  accomplished  visually,  and 

1 90A,  USAADS,  pp.  3-3  through  3-6. 


- » 4 


119 


infrared  heat  source*,  guide  the  missile.  The  Chaparral  cannot  be  fired 

20 

wit il<<  it  i ■.  nit  (he  iinve. 


* 


Vtil*  iin 

I he  Vulcan  (see  fig.  38)  is  the  Army's  primary  antiaircraft 
gun  system.  Simply,  it  is  a self-propelled  tracked  vehicle  with  a 20mm 
Gatling  gun  mounted  on  its  chassis.  The  Vulcan,  like  the  Chaparral, 
does  not  have  a target  acquisition  radar  associated  with  its  gun.  All 
tracking  is  accomplished  manually  by  using  visual  acquisition  and  iden- 
tification. The  Vulcan  does  possess  a range-only  radar,  but  it  provides 

21 

only  lead  information  for  the  fire  control  system. 

Redeye 

The  last  of  the  current  SHORAD  systems,  in  addition  to  the 
Chaparral  and  Vulcan,  is  the  Redeye  (see  Fig.  39),  a man-portable  mis- 
sile system.  The  Redeye  is  a shoulder- fired,  heat  seeking  missile  that 
is  designed  to  counter  low-ai  ti tude  aircraft  and  helicopters.  It  has  an 
effective  range  of  about  3 kilometers.  The  Redeye  is  primarily  a tail- 

chase  type  weapon.  Like  the  other  SHORAD  weapon  operators,  the  Redeye 

22 

operator  must  visually  acquire  and  identify  the  target. 


patriot 

As  stated  previously,  the  Am\y,  like  the  Air  Force,  is  in  the 

20DA,  FM  44-3,  p,  4-3.  2lDA,  FH  44-3,  pp.  4-3  l 4-4. 
2ZDA,  FH  44-3,  pp.  4-5  & 4-6. 


SOURCE:  Department  of  the  Amy.  U.S.  A™y  Defense  School,  Air 
Defense  Artillery  Reference  Handbook  (1977),  p.  2-2  (Fig.  38)  & p.  3-3 
39). 


Engagam«-tt  Control  Station 


Radar  Sat 


Launching  Station 


SOURCE:  Department  of  the  Army,  U.S.  Army  Air  Defense  School.  Ai r 
Defense  Arti  1 lery  Reference  Handbook  {1977)  , p.  7-4. 

Fig.  40.  Patriot  Missile  System 

When  operational,  the  Patriot  will  be  the  replacement  for  the 
Nike-Hercules  and  the  Hawk  systems.  Advance  notices  on  the  Patriot  are 
impressive.  It  has  a single  phased  array  radar  that  performs  the  simul- 
taneous functions  of  search,  detect,  identify,  and  track.  The  weapon 
system  can  simul taneously  handle  more  than  50  targets  and  a total  of 
8 missiles,  including  3 in  the  terminal  mode.  The  Army  places  high 
hopes  for  the  Patriot  as  the  "cornerstone  of  the  mid-1980  family  of  air 


dv;  ad  van  face  o:  the  Patriot  1 tha t it  is  less 


<*e f'*‘r,s  j w jijfjons . ’’ 

; i * . ji.  i s > ^ei  : -rrj,.L-  lied  Soviet  coun  terparto , too  3A-".  jr.o  S«-6. 

Roland  II 

As  a replacement  for  the  Chaparral , the  Any  has  adopted  a 
united  States  version  of  trie  French/German  Roland  II  (see  Fig.  41} 


SOURCE:  "Roland  Weapon  System  Reaches  Production 
Stage,"  Military  Review,  March  1978,  p.  ’01. 

Fig.  41 . Roland  II 

short-range,  all-weather  air  defense  system.  The  Roland  missile  can  be 
either  radar  or  optically  guided  to  its  target  and  it  has  a range  of 
8 kilometers.  The  fire  unit,  (..Quoted  on  a tracked  vehicle,  contains  a 
search  radar  that  cat.  identify  friend  or  foe,  a tracking  rader,  an 


23 


DA  USAADS,  pp.  7-3  & 7-4. 
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octical  sight,  two  automatic  relo-.dir.g  launchers,  and  two  missile  maga- 
zincs,  each  of  which  holds  four  missiles. With  the  introduction  of 
the  Roland  II  and  its  self-contained  search/track  radars  into  the  inven- 
tory, centralized  integration  of  air  defense  weapons  will  becom*  even 
more  complex. 

Stinger 

The  Stinger  (see  Fig.  42)  is  a .man-portable  air  defense  missile 


SOURCE:  Department  of  the  Arn^y , U.S.  Army  Air  Defense 
School  , Ai r Defense  Arti  1 lery_  Reference  Handbook  (1977) , 
p.  /-I. 

Fig,  42.  Stinger 

system  that.  is  designed  to  replace  the  current  Redeye  weapon.  Although 
the  Stinger  uses  the  same  infrared  homing  principle  as  the  Redeye,  it 
has  an  improved  seeker  and  an  advanced  guidance  unit  that  gives  it  an 
ail-aspect  capability.  The  Stinger  also  has  improved  range  and  velocity 
capabilities  and  an  ideni-i Meatier,,  fr.emi  u»  fu«  (radar),  uialler.gc- 

^John  Marriott,  "Roland  II,"  NATO's.  Fifteen  Nations,  April-May 
1975,  pr-  101-102. 


ivtpivp;-.  It.  i expected  that  the  Stinger  will  be  in  the  hands  of 
from:'",  by  the  Into  10  70$.^ 

I quipmont  Integr  it  ion  Programs 

Currently,  several  nujor  joint,  proipaws  are  under  study  to 
improve  the  integration  of  the  1 i r defense  system.  Three  projects 
designed  to  better  integrate  the  command  and  control  informational  flow 
are  Tactical  Air  Control  Cystem/Tactical  Air  Defense  System  (FACS/TADS), 
Joint,  Tactical  Information-Distribution-System  (JTIDS),  and  Automated 
Tactical  Air  Control  Center  (TACC-Auto).  Thev?  nrograms  are  briefly 
discussed  to  demonstrate  that  defense  managers  are  not  completely  over- 
leaping tin1  air  defense  integration  problem. 

The  TACS/TAOS  program  was  established  in  i960  '.s  an  ongoing 
study  to  insure  interservice  integration  of  present  and  fut«._  command, 
control,  and  communication  systems.  The  major  hurdle  for  TAC5/TADS 
managers  was  to  integrate  the  command  and  control  computers  o'*  the 
various  cervices  and  force  them  to  "talk"  to  each  other.  The  Air  force 
computers  in  the  AWACS  and  40/L  Tactical  Air  control  System  use  the 
tactical  Digital  In  formation  Link-A  (1AD1L-A),  while  the  Ataty’s  TSy-73 
uses  TAML-tl  language.  The  TACS/TADS  project  developed  a message 

processing  center  to  convert  the  TADll  computer  language  for  inter- 

, 26 
service  usage, 

?5DA,  USAADS,  pp.  7-1  A 7-2. 

^ Kona  Id  Dean  Kobliti,  "The  Tactical  Air  Control  System,  Tacti- 
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The  JTIDS  program  is  another  info'inatioii  integration  project. 

It  i-„  a new  jam-resistant  digital  data-link  system  that  is  designed  to 
pass  real-time  tactical  information  between  target  acquisition,  command 

27 

and  control,  and  weapons  systems.  The  third  program  that  will  provide 
the  IADS  manager  with  a more  rapid  information  flow  is  TACC-Auto.  The 
T ACC-Auto  is  designed  to  provide  the  TACC  with  computer- generated  air 
battle  situation  displays  to  replace  the  manual  displays  in  the  present 
TACCs.  Hopefully,  this  project  will  rut  the  long  delays  in  battle 

situation  updating  (1C  minutes  or  longer)  and  will  provide  instantaneous 

> q 

(real-time)  readouts. 


Training 

Desp.te  the  major  studies  being  made  in  weapons  modernization 
and  information  integration,  some  of  the  most  significant  problems  with 
increasing  JADS  effectiveness  remain  in  the  training  area.  Effective 
IADS  employment  requires  extensive  joint  service  training.  As  one  of 
General  Dixon's  deputies  commented  about  the  philosophy  of  the  Tactical 
Air  Coninrnd  (TAG): 

. . . It's  all  in  his  [General  Dixon's]  approach  to  "train  like 
you  fight,"  and  how  can  you  do  that  unless  you  work  with  the  Army  in 
every  step  of  what  you  do  all  the  time,  ....  [I]t‘s  c matter  of 
us  [Air  Force  personnel]  forcing  ourselves  to  understand  how  the 


nl  Air  Defense  System:  A Description  ar  d Analysis  (U)"  (student  paper. 
Naval  Postgraduate  School,  March  1974),  pp.  2-8.  (DDC  Doc.  5306921.) 

27 

"Battle  Assessment  Techniques  Pressed,"  p.  243. 

28 

"Battle  Assessment  Techniques  Pressed,"  p.  243. 
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Arn\y  dOjj|  things,  and  to  get  them  to  understand  how  we  do  things. 

Generally,  the  Air  Force  and  the  Army  are  progressing  rather  rapidly  In 
the  joint  training  arena,  especially  with  respect  to  close  air  support 
and  the  A-10  operation.  In  the  field  of  air  defense,  however,  joint 
training  is  relatively  scarce.  Readiness  Command  joint  exercises  such 
as  Bold  Eagle  and  Brave  Shield  are  the  closest  to  realistic  IADS  train- 
ing in  which  most  TAC  fighter  pilots  participate.  Even  these  exercises, 
however,  are  so  severely  limited  by  range  restrictions  and  scripted 
scenarios  that  effective  IADS  training  is  questionable. 

The  innovation  and  success  of  TAC's  Red  Flag  combat  exercises  in 
November  1975  opened  "Pandora's  box"  to  realistic  training.  Blue  Flag, 
Green  Flag,  and  Black  Flag  are  among  the  training  programs  that  fol- 
lowed. For  tactical  aircrews,  however.  Red  Flag  remains  the  leader  in 
realistic  combat  training  despite  a noticeable  deficiency  in  its  joint 
IADS  training.  It  was  not  until  November  1977  that  IADS  training  was 
attempted  with  the  integration  of  an  Army  Hawk  unit  in  Red  Flag  exer- 
cises. This  is  typical  of  the  low  priority  given  joint  IADS  training, 
especially  in  the  Continental  United  States.  The  following  discussion 
highlights  the  IADS  training  problem. 

Joint  Training  Exercises 

Annual  joint  Army/Air  Force  exercises  where  the  IADS  is  employed 
are  few  in  number.  Typical  of  the  larger  Readiness  Command  exercises 
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are  Brave  Shield  XVI  (14-20  July  1977)  and  Bold  Eagle  78  (22-30  October  I 

1977).  In  these  exercises,  Amy  air  defense  units  and  Air  Force  inter- 
ceptors were  formed  into  an  IADS,  The  training  they  received,  however, 
was  limited  and,  in  some  cases,  unrealistic 

In  most  large  exercises,  range  area,  iiirspace  control,  and 
safety  considerations  constrain  planners  so  that  unrealistic  IADS  rules 
of  engagement  and  procedures  are  employed.  For  example,  in  Bold  Eagle 
78,  which  took  place  at  Fglin  Air  Force  Base,  Florida,  all  aircraft  were 
restricted  to  subsonic  flight  within  30  nautical  miles  of  the  coastline 
and  all  air-to-air  intercepts  had  to  be  under  positive  control  of  the 
TACS  facilities.  In  addition,  all  air-to-air  activity  took  place  over 
the  water  ranges,  while  surface-to-air  forces  were  employed  over  land 
ranges.  This  fact  alone  prevented  integration  of  air  defense  weapons  in 
the  same  area.  Over  land,  all  fighters  were  restricted  to  altitudes 
higher  than  700  feet  above  ground  level.  Rules  and  restrictions  such 
as  the  ones  that  governed  Bold  Eagle  make  IADS  training  in  most  large 
exercises  unrealistic. 

Despite  the  restrictive  training  environment,  however,  these 
exercises  provide  units  an  opportunity  to  experience  many  of  the  inte- 
gration problems  discussed  in  previous  chapters.  For  example,  the 
frustration  of  a C/V  battalion  trying  to  integrate  into  the  early 

Department  of  the  Air  Force,  Director  of  Operational  Plans, 

Ninth  Air  Force  (TAC),  "AFF0R/0PP-AIR/EX0RD  702"  (Shaw  Air  Force  Base, 

S.  C.,  12  August  1977),  pp.  C-17-1  through  C-17-C-1. 
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warning  nets  can  be  felt  in  the  following  excerpt  from  the  aiteraction 
report  on  Brave  Shield  XVI  by  the  1st  Battalion,  51st  Air  Defense 
Artil  lery: 

Early  warning  from  any  source  was  virtually  nonexistent.  The 
1st  Bn,  51st  ADA  [Air  Defense  Artillery],  has  no  FAAR.  Out  of  our 
own  hide,  we  placed  people  and  commo  gear  with  the  Air  Force  command 
reporting  center  [CRC]  and  with  an  assault  fire  unit  from  Marine 
Hawk  battalion  The  personnel  with  the  CRC  were  equipped  with  the 
AN/GRC  106  [HFSSB  capability].  When  the  radio  did  work,  w-  found 
that  the  CRC  would  pass  no  data  to  the  Army  Liaison  Offirrr.  He  was 
moved  to  the  command  reporting  post,  a multichannel  shot  was  put  in 
to  battalion,  and  early  warning  was  finally  available  to  the  battal- 
ion tactical  operations  center.  From  there,  it  went  by  AN/GRC  106 
to  the  battery.  This  system  is  cumbersome  and  unworkable  in  a 
moving  situation.  . . . Without  FAAR,  C/V  has  no  effective  early 
warning.  ^ 

The  preceding  excerpt  is  just  one  example  of  the  problems  expe- 
rienced in  joint  exercises.  A study  of  Army  afteraction  reports  from 
joint  exercises  found  that  a number  of  recurring  problems  plague  these 
exercises.  Among  the  most  common  are  communication  troubles,  interrup- 
tion of  early  warning  nets,  lack  of  hostile  aircraft  markings,  and 
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unrealistic  kill  assessment.  “ These  problems,  plus  the  previously 
mentioned  restrictions,  illustrate  the  present  unrealistic  approach  to 
joint  IADS  training. 


Red  Flag 

The  most  realistic  and  beneficial  combat  exercise  for  tactical 


■^Oohn  D.  Crandall,  "Brave  Shield  XVI,"  Air  Defense  Magazine, 
Octoher-Oecember  1977,  p.  5. 

James  F.  Bell,  "Research  Report,"  Air  Defense  Magazine,  April- 
June  1977,  pp.  4-5. 
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aircrews  training  is  Red  Flag.  The  unique  features  that  make  Red  Mag 

superior  to  joint  exercises  for  aircrew  training  are  the  range  area, 

rules  of  engagement,  and  realistic  threat  simulators.  Despite  Red 

Flag's  outstanding  capability  and  results.  Red  Flag  is  grossly  lacking 

in  IADS  training.  Of  particular  concern  is  the  void  of  IADS  employment 

and  the  almost  totally  offensive  orientated  scenarios. 

The  Red  Flag  exercise  area  is  one  of  the  largest  combined  ground 

and  air  ranges  in  the  Continental  United  States.  It  extends  140  miles 
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north  of  Nellis  Air  Force  Base,  Nevada,  and  is  about  170  miles  ulde. 

The  Government  owns  most  of  the  land,  so  unrestricted  supersonic  low 

altitude  operations  are  permitted.  This  is  essential  for  realistic 

training  since  General  Dixon  and  TAC  have  acknowledged  that  the  next  war 
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will  probably  be  fought  at  low  altitude.  Unlike  Readiness  Command 
exercises.  Red  Flag's  minimum  altitude  restrictions  are  compatible  with 
current  fighter  tactics  and  aircrew  proficiency  (below  200  feet  above 
ground  level). 

Rules  of  engagement  for  opposing  forces  are  more  realistic. 
Positive  radar  control  is  not  a mandatory  prerequisite  for  intercepts  or 
engagements.  Airspeed  and  altitude  restrictions  in  Red  Flag  are  mini- 
mal, and  pilots  are  encouraged  to  try  innovative  tactics.  The  opposing 


33"Red  Flag  Stresses  Realism  in  Training,"  Aviation  Week  & Space 
Technology,  6 February  1978,  p.  188. 

"^“Requirements  Concepts  Keyed  to  Mission  Area  Analysis,"  Avia- 
tion Week  & Space  Technology,  6 February  1978,  p.  62. 


weapons  found  outside  the  Iron  Curtain.  Everything  from  23nm  and  57mm 

gun  platforms  to  surface-to-air  missiles  to  F-5Es  simulating  MI0-21s  are 
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Tound  on  the  Red  Force  side. 


Red  Flag  is  an  excellent  facility  for  realistic  training,  but 
improvement  in  some  areas  would  make  Red  Flag  even  more  effective. 
Scenario  development  in  Red  Flag  is  stagnant  and  outdated,  especially 
for  IADS  training.  Most  scenarios  harken  back  to  the  composite  strike 
forces  of  the  Vietnam  era.  Offensive  air  base  attack,  deep  interdic- 
tion, and  close  air  support  scenarios  comprise  the  majority  of  the 
missions.  Tire  Red  rorces  in  Red  Flag  exercises  (Aggressor  Squadrons) 
are  given  the  task  of  designing  an  enemy  IADS  and  conducting  a defensive 
counterair  campaign.  Currently  sophisticated  SAM  simulators  are  inte- 
grated Into  a Soviet  air  defense  system  with  elaborate  East  German 
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airfields  reconstructed  on  the  target  ranges.  Blue  Force  air  defense 
scenarios  occur  intermittently,  while  air  defense  integration  with  Army 
units  is  practically  nonexistent.  Unfortunately,  given  tne  current 
Soviet  tactical  air  doctrine,  Soviet  numerical  superiority,  and  the 
distinct  possibility  the  United  States  will  be  engaged  in  a defensive 
counterair  battle  in  Europe,  Red  Flag  forces  are  fighting  the  wrong  war. 
Aggressor  forces  are  becoming  proficient  in  IADS  employment,  yet  they 

^"Red  Flag  Stresses  Realism  in  Training,"  p.  186. 

3®"Red  Flag  Stresses  Realism  in  Training,"  p.  188. 
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should  be  simulating  air  base  attack.  F- 15  pilots  are  training  ir, 

offensive  fighter  sweeps  and  interdiction  escort,  yrt  they  should  be 
4 

practicing  air  defense  integration. 

As  stated  earli *r,  Army  air  defense  units  are  just  beginning  to 
Decline  involved  in  Red  Flag  exercises.  Units  from  the  1 1 th  Air  Defense 
Artillery  Group  from  Fort  31  its,  Texas,  joined  units  from  the  727th  Tac- 
tical Control  Squadron  from  Bergstrom  Air  Force  Base,  Texas,  in  November 
1977  to  participate  in  Arny  maneuvers  (Devil  Strike)  and  Red  Tlaq  78-1 
and  ,3-2.  This  was  the  first  time  Anqy  a.r  defense  units  participated 
in  Fed  Flag.  The  IADS  was  established  at  the  Fort  iowin,  California, 
range,  a small  Army  range  adjacent  to  the  large  Red  Flag  Nellis  complex. 
It  consisted  of  a mi ni -IRC  ;one  cell  of  the  AN/TSQ-91  (V)),  an  AN/TPS- 
43E  radar,  :rd  a Hawk  unit.  Major  dim  Burns,  Operations  Officer, 

727th  Tactical  Control  Squadron,  explains  the  benefits  realized  by  the 
initial  attempt  at  Red  Flag  IADS  training  in  the  following  excerpt  from 
his  afteraction  report: 


T 
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. . . The  major  benefit  experienced  in  Red  Flag  78  1&2  was  that 
the  combined  talents  and  experience  of  individual  members  were 
applied  to  realize  the  potential  of  the  mini-CRC.  Red  Flag  exer- 
cises provide  a forum  where  contemporary  concepts,  tactics,  and 
techniques  can  be  tried  within  the  bounds  of  generalized  guidance. 
Personnel  and  equipment  were  adapted  to  a conception  of  what  a 
realistic  conint  environment  would  be.  The  lack  of  scripted  scenar- 
ios with  scripted  outcomes  provided  an  unusual  opportunity  to 
experiment  with  new  concepts,  tactics,  and  techniques.  That  is  not 
to  say  that  tried  and  proven  procedures  were  abandoned.  However, 
the  latitude  to  recognize  and  react  to  the  tactical  situation,  to 
innovate  where  necessary  was  a welcomed  opportunity.  Interaction  of 
all  the  fACS  elements  and  aircrews  was  dynamic  and  not  necessarily 
bound  by  the  constraints  normally  experienced  in  a somewhat 
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artificial  exercise  environment.  . . , ^7 

Despite  the  major  benefit  of  an  unrestricted  training  environ- 
ment, the  Red  Flag  IADS  had  to  contend  with  many  prob1ems.  For  example, 
the  P.cu  Flag  TACC  was  inadequately  staffed  and  poorly  prepared  to  moni- 
tor and  support  the  CRC  at  Fort  Irwin.  Communications  between  the  CRC, 
TACC,  and  tactical  unit  operations  centers  were  inadequate.  The  FACP 
personnel  and  the  AQALO  who  manned  the  CRC  were  not  familiar  with  the 
AN/TSQ-91  (V)  equipment  ond  procedures.  The  Fort  Irwin  range  complex 
was  too  small  to  conduct  realistic  and  effective  operations.  Communica- 
tion problems  existed  between  the  CRC  and  Hawk  unit,  as  the  TSQ-73  was 
not  used  and  target  information  had  to  be  passed  manually  between  the 
CRC  and  the  BCC.38 

Due  to  these  and  ether  problems,  bastardized  procedures  were 
employed  out  of  operational  necessity.  In  discussing  th:s  fact.  Major 
Bums  states: 

The  manual  mode  of  operations  required  that  substantial  chances 
[changes]  be  made  in  the  coordination  and  execution  of  integrated 
counter  air  operations.  The  need  to  rapidly  recognize  and  react  to 
the  tactical  situation  in  a high  density /high  threat  environment 
resulted  in  extensive  modification  of  classic  TAGS  procedures.  For 
example,  the  ADALO  was  delegated  authority  to  identify,  initiate 
tactical  action,  and  engage  non-friendly  aircraft  within  the 
improved  KAWK's  area  of  coverage  using  information  and  equipment 
capabilities  available  in  the  Operations  Central.  Coordination  was 
effected  with  the  Weapons  Assignment  Officer-WAO.  Concurrent  opera- 
tions were  carefully  orchestrated  between  defensive  air  weapons 


37DAF,  7? 7th  Tac  Con  Sq  (TAC),  p.  7. 

■^DAF,  727th  Tac  Con  Sq  (TAC),  pp.  B-1  through  B-6. 
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control  lers  and  the  ADALQ.^ 

Another  IADS  procedure  modified  in  Red  Flan  was  the  method  in 
which  the  ALlALO  passed  early  warning  information  to  the  Hawk  units.  In 
the  words  of  Maj  >r  Burrs: 

Initially  the  ADALO  passed  engagement  information  to  the  BCC  in 
GEOIIEF.  This  system  is  cumbersome,  inaccurate  because  of  cumulative 
errors,  and  lacks  the  flexibility  necessary  to  react  in  a time 
compression  situation.  After  sone  investigation  it  was  determined 
that  the  BCC  had  an  electronic  cursor  which  was  capable  of  providing 
azimuth  in  mils  and  range  in  kilometers.  The  TACS  equipment  can 
provide  cursor  azimuth  in  degrees  and  range  iri  oautica’  miles.  The 
TACS  cursor  aiso  was  [has]  a feature  where  by  [sic]  a track  can  also 
be  integrated  and  its  modes/codes  determined  simultaneously.  By 
placing  the  TACS  cursor  over  the  known  site  location  of  the  BCC  the 
ADALO  was  capable  of  rapidly  providing  timely  and  accurate  informa- 
tion on  the  position,  identification,  and  number  of  targets  tc  the 
BCC.  A simple  conversion  system  from  degrees  to  mils  and  nautical 
miles  to  kilometers  was  used  which  significantly  improved  the  timely 
acquisition  and  engagement  of  non-friendly  tracks.  After  experience 
was  gained  with  this  procedure  it  wa,  adopted  as  the  primary  mode  of 
operation  for  the  remainder  of  the  exercise.  This  procedure  also 
facilitated  the  engagement  of  aircraft  when  the  HAWK  acquisition 
radar  was  inoperative.  In  addition,  the  clarity  of  the  TPS-*13E 
information  also  facilitated  the  engagement  of  specific  aircraft  in 
a flight  or  air-to-air  engagement.  This  capability  has  not  been 
available  with  other  systems. 

The  Red  Flag  environment  can  thus  be  seen  as  providing  an  excel- 
lent opportunity  for  concentrated  and  expanded  IADS  training.  The 
report  by  Major  Burns  concludes  with  the  following  recommendation: 

It  was  evident  during  the  course  of  exercise  conduct  that  a 
close'-  working  relationsnip  is  required  between  TACS/ADA  units. 

Joint  training  should  be  improved  and  expanded  both  in  preparation 
for  the  exercise  and  during  exercise  execution.  The  increasing 
complexity  of  TACS/ADA  capabilities  and  limitations  be  developed  to 
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ensure  that  these  units  can  work  effectively  toward  attainment  of 
common  goals.  Re  coiner,  vi  that  a TAC5  Orientation  Course  be  developed 

for  ADA  Liaison  Teams  and  that  an  ADA  Orientation  Course  be  devel- 
oped for  TACS  Weapons  Teams.  This  approach  would  provide  the  requi- 
site experience  base  to  facilitate  closer  team  work  in  the  antici- 
pated combat  environments  of  the  future. ^ 

Conclusions 

In  examining  the  major  IADS  coraiand  and  control  facilities,  it 
was  discovered  that  the  equipment,  has  many  limitations  which  hinder  the 
integration  process.  Many  of  the  IADS  operational  centers  are  still 
basic  manual  systems  with  time-consuming  manual  plotting  and  unreliable 
voice  communi cation  networks.  The  joint  services  are  attempting  to 
rectify  this  situation  with  new  automated  data-link  systems  such  as 
TSQ-73  and  JTIDS. 

The  I AOS  weapons  inventory  is  undergoing  a similar  major  modifi- 
cation program.  All  Air  Force  and  Arn\y  current  air  defense  weapons  are 
being  replaced  by  systems  that  will  sustain  the  IADS  through  she  1980s. 
As  the  F-l 5,  F-16,  Patriot,  KOlanci,  and  Stinger  become  incorporated  into 
operational  units,  their  greatly  improved  capabilities  call  for  a 
reevaluation  of  the  present  employment  doctrine  and  procedures. 

Although  these  new  weapons  have  superior  capabilities,  the  same  integra- 
tion problems  renwn  unresolved. 

Finally,  in  the  IADS  training  discussion,  it  was  concluded  that 
current  joint  service  IADS  training  is  conducted  too  infrequently  and  is 

41DAr,  7? 7th  Tac  Con  $q  {TAC) , pp.  B-l-4  & B-l-5. 


5 

i 

i 

s 


9 


■8 

I 

i 


i 


135 


unrealistic  in  most  exercises.  Joint  exercises  such  as  Readiness  Com- 
mand exercise,  do  not  provide  adequate  realistic  IADS  traininy.  Their 
scenarios  are  extremely  stereotyped  to  the  offensively  oriented  tactical 
employment  doctrine,  while  rules  of  enyagement  are  unrealistic  and 
highly  restrictive  due  to  range  area,  airspace  control,  and  safety 
constraints.  The  recent  use  of  Red  Flag  exercises  for  IADS  training  has 
solved  some  of  these  problems.  Rules  of  engagement  are  more  realistic, 
and  innovative  tactical  employment  is  encouraged.  Some  problems  with 
Red  Flag  IADS  training  must  be  remedied,  however.  The  scenarios  are  too 
offensively  oriented  toward  air  base  attack.  The  range  area  at  Fort 
Irwin  is  too  small  to  conduct  proper  IADS  training.  These  and  other 
training  problems  are  not  insurmountable,  especially  if  the  proper 
emphasis  is  placed  on  tactical  air  defense  integration. 


CHAPTER  V! 


SUIWARY,  CONCLUSIONS,  AND  RECOMMENDA LIONS 

Nummary 

Several  significant  events  of  the  past  decade  have  required  the 
United  States  to  reassess  its  integrated  air  defense  doctrine  and  capa- 
bilities. These  events  include  tne  Vietnam  War,  the  1973  Middle  East 
War,  and  the  change  in  Soviet  tactical  air  doctrine  and  capabilities. 

Tiie  Worth  Vietnamese  air  war  over  Hanoi  demonstrated  that  an  integration 
of  jet  aircraft,  surface-to-air  missile1',  and  conventional  antiaircraft 
guns  can  be  highly  effective  in  defeating  or  harassing  a superior  enen\y. 

The  experience  by  the  Arab  Forces  in  the  1973  Middle  East.  War 
reinforced  many  of  the  outcomes  found  in  Vietnam.  Integrated  air 
defense  proven  once  again  tc  be  a decisive  factor  in  air  battles. 
Although  the  Israelis  were  eventually  considered  victorious,  the  effec- 
tiveness of  the  Arab  air  defenses  surprised  even  the  Israelis.  These 
two  wars  demonstrated  that  a wel 1 -integrated  air  defense  can  degrade  a 
strong  offense  or  can  at  least  make  offensive  tactical  air  operations 
extremely  expensive. 

The  two  wars  also  provided  insights  into  the  different  tech- 
niques used  for  integrating  air  and  ground  defensive  weapons  in  combat 
Although  the  Soviet  Union  trained  and  supplied  all  three  defenders--the 


136 


North  V if'Lnantese,  the  Syrians,  and  the  £gyptian$--each  defender's  inte- 
yr  tinn  Victics  differed.  The  North  Vietnamese  used  a highly  central- 
ized and  integrated  command  and  control  system  in  which  they  emoloyed 
interceptors  sparingly  ard  only  an  the  fringes  of  the  SA-2  and  antiair- 
craft artillery  envelopes.  The  system  was  so  well  integrated  after 
eight  years  of  war  that  interceptors  could  be  used  as  bait  and  decoys  to 
lure  the  enemy  into  the  missile  and  antiaircraft  artillery  fcxlts. 

The  Egyptians  and  Syrians,  using  more  sophisticated  weapons, 
were  not  able  to  integrate  their  interceptors  as  effectively  as  the 
North  Vietnamese.  The  Egyptians  attempted  to  rely  primarily  on  their 
surface-to-air  weapons.  They  used  their  interceptors  outside  the  mis- 
sile belts  only  when  it  was  absolutely  necessary.  This  strategy  worked 
Initially;  however,  once  the  Egyptians  were  forced  to  conmit  their 
interceptors  inside  the  missile  belts,  the  number  of  aircraft  lost  to 
friendly  fire  rose  sharply.  On  the  basis  of  sketchy  reports,  the 
Syrians  attempted  to  solve  the  fratricide  problem  through  identifica- 
tion, friend  or  foe  (radar)  (IFF)  procedures.  They  permitted  friendly 
aircraft  operations  inside  the  Golan  missile  belt,  but  they,  too,  expe- 
rienced a significant  friendly  loss  rate. 

In  the  past  decade,  tactical  air  defense  has  come  into  its  own 
as  a state  of  warfare.  Obviously,  air  defense  alone  cannot  win  a war. 

If  the  enemy  is  powerful  enough  and  is  willing  co  absorb  high  loss 
rates,  air  defenders  will  find  it  difficult  to  hold  out  indefinitely  in 
the  absence  of  superior  offensive  combat  power.  Regardless  of  whether 
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offense  or  defense  dominates,  the  integration  of  air  and  surface  defen- 
sive weapons  is  extremely  important  to  the  overall  outcome  of  the  air 
battle. 

Historical  lessons  of  the  employment  of  a modern  integrated  air 
defense  system  ( 1 AOS ) in  combat,  become  even  more  significant  when  one 
considers  the  Soviet  buildup  of  tactical  air  forces  and  the  changing 
Soviet  doctrine.  Technological  advances  in  Soviet  offensive  tactical 
air  capability  during  the  past  decade  have  been  astonishing.  Deployment 
of  the  Fencer-A,  flogger-D,  and  Fitter-C  has  given  Soviet  Frontal  Avia- 
tior  forces  the  capability  to  strike  deeper  targets  with  larger  pay- 
loads. This  threa-,  will  probably  ingress  at  low  altitudes  and  high 
speeds  in  m-.ss  wave  attack  tactics.  The  Soviet  tactical  air  power, 
always  strong  defensi vel.y , is  now  challenging  United  States  rear-oasing 
areas  with  a new  offensive  tactical  air  arm  of  unquestionable  sophisti- 
cation. 

Even  more  threatening  is  the  Soviet  doctrinal  unorphosis  from 
a defensive  posture  toward  an  offensive  tactical  air  stra.  y.  In  the 
past  decade,  frontal  Aviation  forces  have  been  given  increasing  respon- 
sibility in  all  phases  of  offensive  operations.  Offensive  targets  such 
as  enemy  nuclear  delivery  systems  and  air  bases,  which  in  the  past  were 
reserved  for  Soviet  rocket  troops,  a re  now  primary  targets  for  Frontal 
Aviation  aircraft.  This  places  the  United  States  Air  Force  in  a posi- 
tion where  it  must  be  able  to  conduct  an  offensive  counterair  campaign 
and  also  coordinate  an  effective  IADS  against  a determined  enemy. 
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Hit'  change  In  Soviet  offensive  capability  and  the  recent  histor 


leal  reemcrgence  of  air  defense  potency  have  necessitated  an  examination 
of  the  United  States  tactical  1AI1S.  This  research  effort  has  revealed 
six  major  conclusions  concerning  the  present  IADS  status.  The  first  and 
perhaps  most  important  conclusion  is  that  tactical  air  defense  is  not 
given  proper  emphasis  in  current  Air  force  doctrine.  Although  the  Air 
Force  has  primary  responsibility  for  developing  integrated  air  defense 
doctrine,  it  has  been  remiss  in  fulfilling  this  responsibility.  Events 
of  the  past  decade  plus  the  Army's  change  to  the  "Active  Intense"  doc- 
trine have  placed  the  Air  force  in  the  awkward  position  of  being  chal- 
lenged on  Us  doctrinal  development. 

The  second  major  conclusion  is  that  the  present  IADS  organisa- 
tional lines  of  control  and  communication  are  extremely  central  lied. 
Although  the  North  Vietnamese  demonstrated  that  a wol 1 -organ! led  IADS 
with  centraliied  control  can  be  highly  effective,  an  overriding  disad- 
vantage to  centralization  is  that  lines  of  weapons  control  and  communi- 
cation become  complex  and  cumbersome.  The  integration  of  United  States 
air  defense  weapons  employment  is  highly  centraliied  in  the  control  and 
reporting  centers  (CNCs).  With  present  equipment,  the  CRCs  can  effec- 
tively integrate  interceptors  and  Hawk  units  only  if  the  T SQ - 73  is 
available.  In  cases  where  positive  control  is  not  assured,  such  as  in 
manual  Hawk  employment  (without  I5Q-73)  and  in  all  short-range  air 
defense  (SHOltAD)  employment,  the  Air  Force  Component  Commander  (AFCC) 
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and  his  staf?  establish  extremely  res t ?- 1 r t i ve  rules  nf  engagement.  This 
centralized  organization  reduces  flexibility  of  IADS  weapons  integration 
and  prohibits  autonomous  bilateral  operations,  that  is,  operations  such 
* as  the  F-lb/Hawk  or  the  F-lS/bHQRAD  employment  without  CRC  control. 

The  third  conclusion  is  that  restrictive  IADS  rules  of  engage- 
ment and  standard  operating  procedures  restrain  integration  flexibility. 

* 

Reliance  on  these  rules  and  procedures  is  necessary  to  accommodate 
integration  deficiencies,  but  some  rules  and  procedures  are  grossly 
unrealistic  and  would  be  disastrous  in  a high  threat  environment. 
Kniployinent  procedures  such  as  weapon  engagement  zones  and  safe  passage 
corridors,  which  place  friendly  fighters  at  medium  altitude  over  the 
forward  edge  of  the  battle  area,  are  unrealistic  in  today's  environment. 
Weapon  engagement  zones  would  also  inhibit  air  defense  battle  managers 

t 

who  were  employing  the  concept  of  mix  and  mass  of  air  defense  weapons. 
Additionally,  universal  weapons  tight  status  for  SHORAD  weapons  severely 
limits  their  employment  throughout  the  theater  of  operations.  These 
rules  and  procedures  are  designed  to  control  the  fratricide  problem; 
however,  their  enforcement  severely  restricts  integrated  employment 
; * flexibility  in  the  system. 

I 

I The  fourth  conclusion  is  that  the  IADS  command  and  control 

a 

i 

► „ equipment  is  inadequate  to  support  a totally  integrated  air  defense 

system.  The  most  important  integration  breakthrough  to  date  is  the 
development  of  the  TSQ-73,  which  allows  Air  Force/Hawk  real-time  inte- 
gration. The  SHORAD  units,  however,  are  still  completely  on  tneir  own 
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as  far  as  target  early  warning,  acquisition,  and  identification.  Inter- 
ceptors arc  at  die  mercy  of  the  CRCs,  because  at  present  no  direct, 
communication  capability  exists  between  the4  f ib  and  Army  air  defense 
art i 1 lory  uni ts . 

The  IADS  weapons  themselves  are  also  inadequate  to  support  a 
totally  integrated  system.  Fortunately,  an  extensive  modernization 
program  is  correcting  this  fifth  conclusion.  Until  the  new  weapons  are 
deployed,  however,  present  weapons,  although  capable,  do  not  lend  them- 
selves to  effective  integration  tactics.  There  is  no  capability  to 
operate  an  integrated  system  in  a totally  all-weather  environment.  All 
of  the  present  SHORAD  weapons-~Chaparral , Redeye,  and  Vulcan--are 
strictly  visual  target  acquisition  and  identification  weapons.  Even  the 
F-15  and  the  Hawk,  which  have  IFF  capability,  still  rely  on  visual 
identification  a*-  one  of  their  primary  means  of  target  verification. 
Another  problem  associated  with  the  F-15  modernization  is  that  the  Air 
Force  must  come  to  grips  witn  the  quantity  versus  quality  matter  in  F-15 
employment.  Further,  the  Air  Force  must  consider  the  impact  of  replac- 
ing the  F-4E  with  the  F-16,  an  aircraft  that  does  not  have  an  all- 
weather  intercept  capability. 

The  sixth  and  final  conclusion  is  that  IADS  joint  training  is 
presently  too  scarce  and  unrealistic.  The  annual  joint  exercises,  such 
as  Bold  Eagle  and  Brave  Shield,  do  not  incorporate  realistic  rules  of 
engagement  due  to  range  area,  airspace,  and  safety  constraints.  The 
joint  exerci'e  scenarios  and  training  environment  are  too  inflexible  to 


Re  commendations 

This  thesis  has  dealt  with  the  yeneral  topic  of  integrated  air 
defense.  The  conclusions  lead  to  one  major  recommendation:  The  Air 
force  and  the  Army  should  place  more  emphasis  on  integrated  tactical  air 
defense.  Given  the  significant  events  that  have  occurred  within  the 
past  decade,  the  Air  Force,  especially,  should  recognize  the  future 
importance  of  tactical  air  defense.  The  processes  of  air  defense  inte- 
gration are  complex  and  will  require  extensive  future  cooperation, 
development,  and  training. 

Beyond  this  general  recoirv  lation,  several  more  specific  recom- 


mendations follow.  In  particular,  chis  writer  recommends  that: 
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1.  The  Air  Force  and  the  Army  publish  a joint  tactical  air 
defense  operationa1  doctrine  manual. 

2.  The  A'r  Force  examine  present  doctrine  to  determine  if 
increased  emphasis  needs  to  be  placed  on  defensive  capabilities  and  air 
strategy  in  the  light  of  the  threat. 

3.  The  Army  revise  sections  in  its  air  defense  artillery 
employment  manuals  (44  series)  that  deal  with  integration  doctrine  and 
interceptor  employment  to  align  them  with  present  capabilities. 

4.  Both  services  reevaluate  the  TADS  rules  of  engagement  end 
procedures  to  provide  more  flexibility  in  integration  employment. 

5.  Both  services  procure  additional  control  equipment  such  as 
UHF  radios  for  Army  air  defense  artillery,  FM  radios  in  aircraft,  and 
better  SHQRAD  early  warning  equipment  to  provide  increased  decentral i zed 
integration  capabilities. 

6.  Both  services  accelerate  thei r weapons  modernization 

programs. 

7.  The  Air  Force  consider  modifying  a portion  of  the  F-16 
swing- force  with  an  all-weather  intercept  capability. 

8.  The  Readiness  Command  change  its  joint  exercise  procedures 
to  provide  more  realistic  IADS  training. 

9.  Red  Flag  managers  revise  their  scenarios  and  deployments  to 
incorporate  more  IADS  training.  A permanent  IADS  facility  with  opera- 
tional tactical  air  control  center  (Air  Force),  control  and  reporting 
center,  Hawk,  and  short-range  air  defense  units  should  be  set  up  on  the 


Nellis  range  complex. 

10.  Both  services  should  initiate  a joint  1A0S  training  school 
for  weapons  controllers.  Army  air  defense  artillery  officers,  and 
fighter  pilots. 

11.  Brief  (one-week)  interservice  exchanges  should  be  arranged 
for  weapons  controllers,  Am\y  air  defense  artillery  officers,  and 
fighter  pilots. 


APPENDIX:  GLOSSARY  OF  ACRONYMS  SHOWN  IN  FIGURES 
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AADCP:  Army  Air  Defense  Command 
Post 

AD:  air  defense 

ADA:  air  defense  artillery 

ADALO:  Air  Defense  Artillery 
Liaison  Officer 

ALCC:  airlift  control  center 


DEFCON:  defense  readiness 
condition 

DTOC:  division  tactical  opera- 
tions center 

ECM:  electronic  countermeasures 

EW:  early  warning 

FAAR:  forv/ard  area  alerting 
radar  (Army) 


AM:  amplitude  modulated 

ASRT:  air  support  radar  team 

BCC:  battery  control  central 

(Army) 

BOC:  battalion  operations  center 
(Army) 

CP:  conmand  post 

CRC:  control  and  reporting 
center 

CRP:  control  and  reporting  post 

C/V:  Chaparral/Vulcan 

CMAR:  continuous  wave  acquisi- 
tion radar 

DASC:  direct  air  support  center 


FACP:  forward  air  control  post 
(Air  Force) 

FCC : flight  coordination  center 

FEBA:  forward  edge  of  the 
battle  area 

FEZ:  fighter  aircraft  engage- 
ment zone 

FM:  frequency  modulated 

GEOREF:  World  Geographic  Refer- 
ence System 

HIMEZ:  high-missile  engagement 
zone 

HIPAR:  high  power  acquisition 
radar 

LCG:  launching  control  group 
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LOKEZ:  low-missile  engagement 
zone 

LOPAR:  lower  power  acquisition 
radar 


MSL:  mean  sea  level 


t MTR:  missile  tracking  radar 

i 

*■  a 

| % PAR:  pulse  acquisition  radar 

PCP:  platoon  command  post 
RATT:  radio  teletypewriter 

RTO:  radio  telephone  operator 


TAC:  Tactical  Air  Command 

TAC(A):  tactical  air  coordina- 
tor (airborne) 

TACC:  tactical  air  control 
center  (Air  Force) 

TCO:  Tactical  Control  Officer 

TOC:  tactical  operations  center 

TRR:  target  ranging  radar 

TTR:  target  trackinn  radar 

TUOC:  tactical  unit  operations 
center  (fighter  operations) 
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